PHYSICAL THERAPY 
E IN DISEASES OF THE 
EYE, EAR, NOSE AND THROAT 


THE MACMILLAN COMPANY 
NEW YORK - BOSTON - CHICAGO - DALLAS 
ATLANTA * SAN FRANCISCO 


MACMILLAN & CO., L™MITED 
LONDON + BOMBAY + CALCUTTA 
MELBOURNE 


THE MACMILLAN CO. OF CANADA, Lm, 
TORONTO 


AT 


PHYSICAL EEISRANPY, 


IN DISEASES OF THE 


EYE, EAR, NOSE AND THROAT 


With Chapters on Some Borderline Affections 


BY 
ABRAHAM R. HOLLENDER, M.D. 


ATTENDING OTOLARYNGOLOGIST, AMERICAN HOSPITAL OF CHICAGO, 
EDITOR, ARCHIVES OF PHYSICAL THERAPY, X-RAY, RADIUM 


AND 


MAURICE H. COTTLE, M.D. 


ATTENDING OTOLARYNGOLOGIST, 
ILLINOIS MASONIC HOSPITAL AT CHICAGO 


N ork 
THE MAGV AN COMPANY 


+ c 1926 
Q All rights reserved 


SS 
Gà 
e 


VIBORARY 
af the 
NORTHERN ILLINOIS 
COLLEGE OF OPTOMETRY 


CorvnRiGuT, 1926, 
By TIIE MACMILLAN COMPANY. 


Set up and electrotyped. 
Published August, 1926. 


i “it. ti Big 


Ooi Optometi 
$76 


i 
»- 


"uw wed d 


eg 
It 


A 


Beebe ease & ¢ 


Oe IN THE UNITED STATES OF AMERICA BY 


O THE CORNWALL PRESS 


TO 
DISRAELI KOBAK, M.D. 


PRESIDENT ELECT, AMERICAN COLLEGE OF PHYSICAL THERAPY 
AND ATTENDING PHYSIOTHERAPIST, COOK COUNTY HOSPITAL, 
CHICAGO 


AS AN EXPRESSION OF APPRECIATION FOR HIS SERVICES 
TO SCIENTIFIC PHYSICAL THERAPY 


RESPECTFULLY INSCRIBED BY 
THE AUTHORS. 


PREFACE 


The rapid advances in scientific physiotherapy, which 
have enriched general medicine and surgery to an 
undreamed of extent, have been forcibly brought to the 
attention of the medical profession of the entire civil- 
ized world through the extraordinary opportunities for 
concrete demonstration presented by the World War. 

Even in the United States, long reputed for its profes- 
sional conservatism and staunch adherence to classic doc- 
trines, physical therapy is fast gaining official recognition 
as a legitimate and valuable discipline. 

In no one of the surgical specialties is there a greater 
need for more effective methods of treatment than in 
ophthalmology and in oto-rhino-laryngology, and in 
these physical therapy has opened a new field for fruitful 
research. . 

The present volume is an earnest attempt vs ded 
atize and classify the available material, invite 
attention to the unlimited therapeutic ibilities in 
these particular fields. O 

It is scarcely necessary to poi wit that physical 
therapy should not be looked Ne» a new or special 
system of therapy in eye, ear, lis and throat practice, 
but as a legitimate part ef therapeutic armamenta- 


rium, to be employed in ition to recognized surgical 
and medicinal measur 

The authors h rposely avoided burdening the 
volume with theor&&€ matter, stressing the clinical aspect 
as of more praa value to the practitioner. 
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INTRODUCTION 


BY 
FRANK J. Novak, Jr., M.D. 


Formerly Attending Otolaryngologist, 
Cook County Hospital, Chicago. 


The brilliant results obtained with physical therapy in 
a large number of general internal and surgical diseases 
have stimulated many progressive otolaryngologists and 
ophthalmologists to employ physical agents for the relief 
and cure of certain pathologic processes coming under 
their observation. 

Although this is a comparatively recent experiment, 
sufficient clinical experience has been accumulated to 
justify the authors to present their own findings, as well 
as those of other workers, in a systematig pner for 
the purpose of establishing physical thera otolaryn- 
gology and ophthalmology on a sound htifie footing. 

Both the specialist and the genexa(ptactitioner, how- 
ever, should understand that th or still a number of 
problems which have not been rèd satisfactorily in a 
strictly scientific sense. Agiineh one will find, here 
and there, empiric experiences, always emphasizing that 
the newer physical th is neither a panacea, nor a 
new therapeutic Ne © replace the classic treatment 
with drugs and wryery. 

Many speciaisfs have always practiced physical ther- 
apy in OU. or other. Who has not recommended 
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heat for inflammation, and who has not advised sunshine 
in tuberculosis? But as regards electrical and other 
physical agents,—these up to recently were left all too 
often to charlatans. We have not only wrested from 
the pretenders in medicine their monopoly on physical 
agents, but have destroyed their unwarranted therapeutic 
pretensions, so that, to-day, physical therapy is a recog- 
nized department of ethical medicine. 

European universities have long since appreciated the 
scientific and practical value of physical measures, and 
have fostered this branch of therapeutics in lecture halls 
and clinics. American institutions and bodies of learning 
have been rather slow in according this discipline the 
recognition it merits, but as the clinical results of the 
pathfinders are accumulating, and as the products of 
research are becoming public, physical therapy, and more 
particularly electro-physical therapy, is being more and 
more appreciated in the United States, not only in general 
medicine, but in all recognized specialties. 

It is believed that a systematic exposition of the expe- 
riences of reliable observers with physical y in the 
affections under consideration, will ser S a guide to 
such practitioners who earnestly desi€e\to afford their 
patients the benefits to be derived the employment 
of a number of physical agent 

Fortunately for all concer the technique is com- 
paratively simple and Wee provided one is 


familiar with the dosage he energies utilized. Physio- 
therapeutic dosage i intensity of energy, duration 
and frequency of affistration. 

The authors do Qi desire to be understood that hard 
and fast rule So nee ee) can now be laid down. As 
in all othe “thous, individualization is the keynote to 
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suecess, and each individual practitioner must appreciate 
the basic principles involved, utilize the common experi- 
ences of others, and develop a certain initiative in the 
selection of suitable remedies and in the manner of their 
use. The charge that this has a certain empirie funda- 
ment is not unjustified, but empiricism is a recognized 
means toward scientific attainment. 

To illustrate our meaning we need but recall that for 
a long time the effectiveness of quinine in malaria or 
mercury in syphilis was known only empirically. Yet 
medical science treasured these agencies and looked for- 
ward to the establishment of their rationale. 

In physical therapy we may not always be able to 
explain with exactitude why an agent proves curative in 
a certain disease or class of diseases, but we have the 
unmistakable evidence of permanent relief, and this must 
suffice for the present, at least until by physiologic and 
pathologic researches of the laboratory, its explanation 
will be available. 

It has already been pointed out that physic] therapy 
does not replace the classic methods of tr nt. We, 
however, may claim for it that it is a va le and essen- 
tial adjunct of modern therapy. Th 
duce speedy, complete and pleasa 
ization in the added use of Rowe for many 
affections. The duration of&herétofore long drawn-out 
diseases is shortened to a c&siderable extent, the treat- 


ment itself is rendered e effective and pleasant, and 
often is productiv pid symptomatic relief, and 
permanent restitu d integrum. 


This is an gūtie of what can be expected at the 
present time from electro-physical therapy. Earnest 
efforts on Apart of enthusiastic workers will demon- 
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strate to themselves and to their clientéle, that modern 

science can no longer ignore the beneficial therapeutic 
| effects of some physical measures, without detriment to 
| our own professional interests, and to the interests of 
| those who confide their physical misfortunes to our 
| keeping. 

This, it is believed, has been fully demonstrated in the 
present volume, and the writer of these lines bespeaks 
for it à warm reception by our profession. 

Fata sua habent libelli! It is hoped that this work 
will be followed in the not too distant future by other 
editions, greatly enlarged by additional experiences 
gained in untrodden fields. 
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PART ONE 


ELECTRO-PHYSICAL AGENTS 


CHAPTER I 
THE GALVANIC CURRENT 


The galvanic, or, as it is often referred to, constant 
current, is of special interest because it has a wide range 
of therapeutic usefulness in ophthalmology and oto- 
laryngology. Of all electric currents and energies used 
in the medical sciences, it is doubtless the simplest in 
principle, and its application is available through a com- 
paratively inexpensive apparatus. 

We deem it of great importance to be familiar with 
the character and properties of this current before study- 
ing its effects on the human body, and we shall, there- 
fore, present all that is needed for our practical purposes. 

No doubt every one has seen a simple sal-ammoniac 
cell, such as is used by many householders to fupnish the 
eleetrie energy to ring the doorbell. 'This eg resents 
a unit furnishing the galvanic current. Q 

Fig. 1 shows such a cell diagrammatieQNy. It consists 
of a simple glass jar, containing a so n of dilute sul- 
phurie acid, or sal-ammoniac, a zine (marked ‘Z” 
in the diagram), and a plate bon (marked “C” in 
the diagram), the two so-calléj‘plates” being placed in 
a manner not to touch egQ other, each also being pro- 
vided with a short, thi yre. It will be noted that the 
wire in contact WIUNN e carbon plate has a plus (+) 
mark, which hee read “positive”; while the wire 
attached to t tic plate is marked with a minus (—) 
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sign, which should be read “negative.” The illustration 
also shows an arrow which indicates the direction of the 
electrie current from the cell. 

The current is produced by a chemical action which 
takes place in the cell At the zinc plate oxygen is 
developed, and at the carbon plate 
hydrogen is constantly developed, 
at least while the plates remain 
fairly intact, for the chemical ac- 
tion disintegrates the plates, and 
the cell, thereby, becomes gradually 

"exhausted." 

If the two wires of an active cell 
are brought close together and the 
tongue is placed to the tips or ends 
of the wires, one will experience a 
slight burning sensation. The 
tongue acts partly as a body offer- 
ing resistance to the flow of the 
Fic. 1—Diagram of wet ^ electric current and partly con- 

an nects the two ES ires, thereby 
“closing the circuit" of the current, for abe Sek, flows 


from the carbon plate or positive pa (6 dns zine plate 


or negative pole. The human t e reveals that the 
sensation is not equal at RGR laces of contact and 
that the negative pole or ee istinctly more irritable. 
This demonstrates ‘ ‘polary ın the galvanic current, a 
characteristic which, as eX shall see, is of great import- 
ance in the therape pplication of this current. 

It required th bod sensitive human tongue to 

* Modern physici NY still holding polemic discussions as to whether 
the electrical UM a battery cell is primarily one of chemical inter- 
action or wheth e chemical action precedes and follows that of an 
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feel, as it were, the electric current from a galvanic cell. 
If we should apply the same wire ends to any part of the 
body covered by epidermis, we would not feel the cur- 
rent, even if the skin be thoroughly moistened, though 
it is known that a moist skin is an excellent “conductor” 
of electric currents. The reason for this is that one cell 
has not sufficient strength to affect our nervous system 
sufficiently to be noticeable. To increase the strength we 
must use a number of cells, and in order to combine their 
strength as one unit, we must connect the cells “in series,” 
a term illustrated in Fig. 2, which shows that the number 


Fic. 2—Cells in a series. xS 


of cells employed are united as a "ue by simply 
connecting the carbon of the first cA he zine of the 
second, the same connection bein Nd to the last 
cell. The wires connecting wit O c plate of the first 
and the carbon plate of thejdQst cell will now have a 
comparatively strong constant" Current. The tongue will 
receive a very disagrees) not hurtful, sensation, and 
the moistened skin re on the body will now feel 
the current. Th the number of cells connected in 
series, the more nse will be the effect on the human 
body. oO 
SS 
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To all intents and purposes a number of simple cells 
connected in series and two terminal wires represent a 
galvanie battery or apparatus by means of which the 
current ean be applied wherever desired. If we use 
insulation to prevent accidental contact of the wires, and 
if we connect the ends of the wires with sponges or discs 
or rods—electrodes—shaped to produce better contact 
with the parts of the body to be treated, we have a work- 
ing arrangement. But such a battery has certain defects 
which modern manufacturers have overcome most ingen- 
iously. 

To appreciate the advantages of the apparatus 
described and illustrated below, it is necessary to take a 
glance at the galvanic batteries in vogue but a few years 
ago. 

Physicians then had “cabinets,” the size of an average 
book-ease, on the shelves of which were a number of 
ordinary sal-ammoniac cells. These cells required fre- 
quent attention. The liquid evaporated and fresh solu- 
tions of sal-ammoniac had to be added. The zine plates 
became disintegrated in time and had to be replaced. 
Even the carbon plates occasionally regu d replace- 
ment. 

The physicians of but two. dec C ago considered 
themselves fortunate to have the altis arranged in 
such a manner that they an have to change the 
wires between the cells ev me they desired to use 
only a limited number of @éem. This was obtained by 
having the cells conn with buttons arranged as a 
circle on the ‘ BS rd," sliding handles connecting 
these buttons, P 1red. If, to illustrate, the operator 
decided that lls would about furnish the strength 
necessary d a certain therapeutic effect, all he had 
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to do was to switch the two handles to include the cells 
desired from the entire battery and apply the electrodes. 
If it was found that the calculation was wrong and that 
a larger or smaller number of cells had to be used, the 
handles on the switchboard were pushed over the circle 
of buttons as needed. But this operation produced unde- 
sirable and often very unpleasant effects, which sensitive 
patients felt as electric “shocks.” 

Seientifie dosage was out of the question. When one 
said that he used, let us say, fifteen cells, to obtain a 
certain effect, such a statement or teaching had only a 
relative meaning. How long had the cells been used? 
What make were the cells? What was the strength of 
the solution of the cells? What size zinc and what size 
carbon plates were used? Unless one could obtain iden- 
tical conditions, one was in no position to gage the 
strength of the current employed. 

All this has been overcome to-day by three measures, 
so that galvanie therapy can be carried out not only with 
ease and convenience, but above all with ,scientific 
precision. N i 

The first of these measures refers to @Ẹ source of 
energy. The wet cell has become obsoléte*’and has been 
replaced by small dry cells which hax fairly long life. 
A number sufficient for all ther c purposes requires 
only a small box under the gwMehboard of a portable 
galvanic battery. The dir(Qy"street lighting current, 
while not ideal, furnishes Qatisfactory source of energy 
which can be directly a, ed to the switchboard. When 
an alternating curren aly is available, it must first be 
transformed EC rect current by a rotary converter. 

Every modern wfvitchboard, whether on a portable or 
stationary gdNehatus has a simple device—a rheostat— 
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which enables the operator to control the intensity of the 
current from zero to full capacity, gradually, that is to 
say, without “shock” to the patient. There are several 
makes of rheostats, but their principle is one and the 
same, namely to interpose resistance between the current 
and the human body. The simplest form is a circular 
appliance of graphite provided with a sliding handle. 

Lastly, we find on each modern galvanie battery a 
clock-like device to measure the intensity of the current 
—a milliamperemeter. 

Here it seems proper to interrupt our description to 
become somewhat familiar with electric energy. 

A volt * is the unit of electromotive force (EMF) nec- 
essary to cause one ampere of current to flow against 
one ohm of resistance. Accordingly, an ampere’ is a 
unit of electric current afforded by one volt of electro- 
motive force against one ohm of resistance. An ohm ? is 
a unit of electric resistance presented by a column of 
mercury one square milliameter in diameter and 106 
centimeters in length. (In Britain, a copper wire one 
millimeter in diameter and 485 meters lo has been 


accepted to represent one ohm resistance « 
The relation of voltage and rennet amperage is 
E 
expressed by the formula, C = oxy this formula C 


represents current in meee , difference of potential 
in volts, and R, resistance ffN*bhms. 


The formula could thqpefore also read: 

Number of amperes ls the number of volts divided by 
the number of ohms 

* Named for Al o Volta, Italian Physicist, 1745-1827. 


* Named for Ante Marie Ampère, French mathematician, 1775-1836. 
3 Named for Corte S. Ohm, German Physicist, 1787-1854. 
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A milliampere is one-thousandth of one ampere and 
the milliamperemeter on most galvanic batteries regis- 
ters up to 150 milliamperes. 

Human tissue under certain conditions is an excellent 
conductor of electric currents, so that even compara- 
tively “weak” currents produce certain physiologic effects. 
It is interesting to follow Humphris' classification of the 
three actions of the galvanic current. 

1. Its effect in ionic medication or in cataphoresis. 

2. Its ionic or galvanic effect in restoring a healthy 
metabolism to a pathological condition of the body, as 
in central galvanism; or any part of it, as in rheumatic 
knee. 

3. Its electrolytic or destructive effect to the whole body, 
as in electrocution, or to any part of it, as in electrolysis 
for the removal of a mole or superfluous hair. 

The literature is replete with terms like phoresis, cata- 
phoresis, electrolysis, ionization, ionic medication, whose 
definition is neither uniform nor standardized. 

It is therefore proper to investigate the actual mean- 
ing of the nomenclature. Humphris regards ionic medi- 
cation and cataphoresis virtually as synongg s, and 
implies that the galvanic current is cap of forcing 
chemicals or metallic substances throu e unbroken 
skin or mucous membranes into the er tissues. 

Faraday has used the term “io the phenomenon 
observed during the passage of ric currents through 
conducting solutions, particul of the migration of the 
chemical products of deca@position toward the poles. 
The term cataphoresis i Greek expression for bearing 
across, and is general ed to imply the introduction of 
suitable medicine ugh the skin by means of an elec- 
tric current, whichis best explainable by the fact that 
the “ions” mS? toward the poles of a galvanic current 
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because they are charged electrically and thereby develop 
a tendency to move in the direction of the oppositely 
charged pole. 

The power of certain electric currents to produce elec- 
trochemical decomposition in substances which they 
traverse, is a property known as electrolysis. 

Sufficient has been said to indicate the importance of 
the direction of the galvanic current from the positive 
to the negative pole of a cell or battery. This will also 
have decided clinical importance, for the electrode 
attached to the positive pole—the anode—produces 
entirely different effects on animal tissues than the elec- 
trode attached to the negative pole—the cathode. 

Manufacturers have fully appreciated this significance 
and have provided modern apparatus with different col- 
ored terminal cords to facilitate identification of the 
polarity. The polarity is usually permanently fixed and 
is indicated on the binding posts by the letters “P” and 
“N,” (Fig. 3) or the equivalent signs of plus (+) and 
minus (—). (Figs. 4 and 5.) 

The properties of the galvanic current distinctive 
from those of the other currents which be discussed 
in the following chapters. The s ements have a 
proven electrical reaction: they ar electro-positive 
or electro-negative. This ca Qu emonstrated readily 
upon viable tissue or in t D óratory. By applying 
the law, “like substance pel and opposites attract 
one another,” to the varjeus'elements, the electro-positive 
elements are repelled ii the positive pole; while the 


electrically charg negative elements are just as 
promptly repe O om the negative pole. 

Thus we cak&ffectively apply and introduce various 
chemicals elements into tissue substance. All metals 
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En, 4 and 5.—Modern galvanic apparatus. 
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are electro-positive and hence can be conveyed or repelled 
into tissue from the positive pole; all of the halogens and 
the salicylates are electro-negative and can be introduced 
into the tissues by the negative pole. Copper can be 
introduced by the positive pole, a fact which is demon- 
strable by the bluish stain or deposit on the tissues, while 
in the case of silver salts, a blackish stain demonstrates 
the effect. | 

Iodine, which belongs to the halogens, can be conveyed 
into living substance from the negative pole only, since 
it is electro-negative in charge. This is demonstrated by 
its staining effect upon a starch solution or upon a potato 
or by laboratory tests on urine. In this connection it is 
well to remember also that acid radicals are electro- 
negative, basic radicals, electro-positive. With this in 
mind, it can be understood that a weak solution of adren- 
alin can be drawn into tissues by the positive pole. Such 
a method is undoubtedly superior to topical application 
of the same drug. 

Other polar effects of the galvanie current should be 
noted. 'The positive pole is acid in reactigh à d sedative 
in effect. It hardens and contracts ti and therefore 
acts as a vasoconstrictor. It possesse power of arrest- 
ing hemorrhage by styptic qualiti% hydrating and dry- 
ing tissues and allaying ee The negative 
pole is alkaline in reactiong irstant in effect. This pole 
is capable of softening andOlaxing tissue. For this rea- 
son it is used to ad @ytage in scar tissue formation, 
because of its bilig retain and absorb moisture. It 
is a vasodilator, NNI ng to increase hemorrhage. 

It is only arife the past decade that the true value of 
galvanism herapeutic agent has been better appre- 
ciated. cM formerly used a great deal for certain 

SS 
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diseases, such as optie atrophy and other hopeless con- 
ditions, but the reported successes appear to be some- 
what exaggerated. There is no doubt, however, that 
galvanic electricity is of considerable value in many eye 
affections. 

To Leduc, Friel, and others is due the credit for pioneer 
work in metallie ionization of suppurative processes. 
This method is appropriate for chronic otorrheas for 
which no satisfactory treatment has heretofore been 
known. 

For ulceration of mucous membranes, ionization is 
indeed a valuable addition to our therapeutic armamen- 
tarium. We have employed metallic ionization in some 
intractable cases of seasonal hay-fever with marked nasal 
symptoms and have found it highly satisfactory in pro- 
ducing relief when other recognized measures had failed. 

Ionization is considered of great value also in some 
nasal affections. Negative galvanism is now used as an 
adjuvant in the treatment of defective hearing. 

Galvanic treatments should as a general my not be 
given oftener than two to three times wee at first, 


later at longer intervals. 
The technic of metallic ionization ap Paivanotherpy 


is described in detail in the chap ealing with the 
affections for which these proceda re employed. 


CHAPTER II 
HIGH FREQUENCY CURRENTS—DIATHERM Y 


High Frequency Currents are alternating currents hav- 
ing a frequency of oscillation which exceed the limit to 
which muscle tissue will respond. The frequency usually 
employed in therapy varies from 1-215 millions per sec- 
ond, and when the current is made to pass through the 
body, the resistance of the tissues generates heat. 

The high frequency apparatus is operated on the cur- 
rent obtained from the city lighting mains. If the latter 
supply direct current, a rotary converter is necessary to 
alternate it, because direct current does not lend itself 
satisfactorily to the production of high frequency cur- 
rents. 

The voltage required is high, therefore, the ordinary 
110 volts capacity is inadequate and the 1 
be so constructed as to raise this voltag ig. 6). This 
is usually accomplished by a transf immersed in 


oll. A secondary transformer ra number of oscil- 
lations to over a million per sec aor placing condensers 
and spark gaps in the circujt Ween the primary and 
secondary transformers. rine induce the elec- 
trieal charge to Sag Ca nergy across the spark gaps. 
A spark gap is merel ariable resistance and its func- 
tion is to force "N éht back into the condensers and 
charge them. 


Until tem: SS spark gaps on many of the machines 
14 
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Fic. 6—Diagram of a portable hjgl uency unit. 


were quite unsatisfactory. In fa& several otherwise good 
outfits could not perform theas@rk required of them until 
changes were made in the k gap arrangement. The 
Kolischer gap (Fig. 7) wNà distinct improvement. 

The DeKraft Muff type which was satisfactory in 
many ways, EYE d disadvantages due to the con- 
finement of Bue within copper cups and the small 
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Fic. 8 —Sixteen-surface spark gap a 
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spaces of insulation between sections. These difficulties 
have been overcome by an entire rearrangement, which 
still retains the good features of the series of gaps 
(Fig. 8). 

The spark gap illustrated in Fig. 9 is claimed by its 
manufacturer to possess a precise method of gap regula- 
tion. A double advantage is the rapid dissemination of 
heat by the oscillation of the spark from side to side 
along the edges of the plates, and the large cooling sur- 
face afforded by the plates themselves. 

A milliamperemeter (Fig. 10) is used to indicate the 
relative or total amount of current which passes through 
the patient. It is well to remember that 
the degree of heat produced varies in- 
versely as the square of the electrode. 
If the density of the tissues is constant 
and the size of the electrodes is not 
varied, a small increase in current 
strength will produce a relatively . 
greater rise in temperature. The meter Fic. 10—Milliam- 
will indicate only a slight rise, but the d eo wo 
increased heat in the tissues is relatively ejm than the 
observer would believe from the meter ding. 

The typical current produced byxQ apparatus just 
described is one of low voltage CRs low fre- 
quency. This is a bi-termina h frequency current 
of the D’Arsonval type (so n 1 for Professor D'Arson- 
val of Paris, its discovers). It is commonly called 
diathermy—a word egi by Franz Nagelschmidt— 
since, as the word NAA it is capable of “heating 
through” any pa Oye body. 


* According des the term “bi-terminal” is preferred to “bi- 


polar," because is no polarity action as in a galvanic current. 
SS 
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The frequency and the voltage may be increased by 
adding solenoids or wire coils and the current so modified 
becomes a mono-terminal current. Such a current is 
commonly called Tesla current. 

The frequency and the voltage may be raised still fur- 
ther by means of an Oudin resonator, and the current so 
produced, is of relatively low amperage and is referred 
to as the Oudin current. This is also mono-terminal, 
and like the Tesla current, its superficial heating effects 
are more pronounced than in diathermy. 

D’Arsonval, in 1890, was the first to demonstrate the 
characteristic phenomenon of high frequency currents, 
namely, a suppression of all muscular contractions. He 
employed the apparatus of Hertz and produced a current 
which was of sufficient frequency of oscillation to sup- 
press muscular contraction. In 1893, D’Arsonval pub- 
lished a paper on the physiological action of high fre- 
quency currents, in which he gave his deductions, based 
on experimental work. D'Arsonval found: 

1. That the tissues traversed by high fre Rey currents 

became less excitable to ordinary exci XN 


2. That a manometer placed in the car Qo a dog showed 
a fall of many centimeters under influence of high 


frequency currents. O 
3. That after the current had hr administered for some 
I 


time, the skin became v rized and covered with 
sweat. 

4. That the respiratory &) anges showed an increase. 

5. That a thermomet id not show any elevation of the 
ordinary tempera , the extra heat produced being lost 
by radiation WD: aporation. 


Turrell KOR a point of the difference in effects 
of the EX quency currents derived from the older 
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styles of apparatus, as compared with the currents of the 
newer types of diathermy machines. He suggested that 
it would be less confusing and more explicit, if instead of 
distinguishing between High Frequency and Diathermy 
currents, we spoke of the former as High Frequency Cur- 
rents of Tension, and of the latter as High Frequency 
Currents of Quantity. Turrell explains this subject fur- 
ther: *With high frequency currents of tension, the volt- 
age may be so high that, in spite of the high frequency 
of the oscillations, sensation and even contraction may 
be excited; but with the high frequency currents of 
quantity (diathermy) the voltage is so much lower and 
the frequency is so much higher that no sensation is 
experienced apart from that of heat." 

The lack of a satisfactory explanation for the heat, 
perceived when the current of a high frequency machine 
is passed through the body, has been felt for many years. 
It is only of late that research on the electric excitability 
of muscles has proved that the power of an electric cur- 
rent to stimulate the excitable tissues depends not only 
on the strength of. the current but also onspMurstio 
of its flow. It is an accepted fact, also, Q&Át the high 
frequeney current is unable to prod any chemical 
(electrolytic) changes in the tiss It flows for so 
short a time in either directio re reversal, that it 
is unable to impart any moge t of the ions in the 
tissue fluids. The ions there do not migrate to the 
electrodes and therefore (ggnnot give up their electric 
charges and form nepal compounds. (Cumber- 
batch.) 

Some y) data regarding the influence of 
diathermy o e cardiovascular system have been 
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advanced by many observers. As this subject is not 
strietly within the scope of this volume, a detailed 
account is not presented here. 

Cumberbatch cites a report of Cloetta and Waser 
(Archiv für Experimentelle Pathologie and Pharmako- 
logie, June 25, 1914) who showed a rise of one degree 
Centigrade in the lateral ventricle of a dog after diath- 
ermy for ten minutes. The temperature fell to normal 
in ten minutes after stopping the diathermy. 

Several chapters on experimental work conducted by 
the authors will be found in the appendix. The experi- 
ments were carried on to observe the effects of diathermy 
and other physical agents on various conditions which 
the ophthalmologist and otolaryngologist are called upon 
to treat. The animal studies were always supplemented 
by elinieal investigations. It is hoped that the tables, 
deductions and suggestions for clinical application will 
be found of some value. 

There is still much room left for original work, and 
experimentation with diathermy in eye, ea, nose and 
throat diseases merits encouragement. gs 


APPARATUS 

There are two types of machi (Oar office size and 
portable. A high frequency es. to be adequate to 
meet the needs of consta ge must be constructed 
to provide sufficient volta&9 und milliamperage. 

For medical diather especially in eye, ear, nose and 
throat work, only ces low milliamperage is 
required. Fors al diathermy, higher milliamperage 
is necessary ‘elise of the destructive effects desired. 
If a portableSsutfit will deliver the amount of current 
esent SP depth penetration, it will probably be as 
SS 
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satisfactory as the larger office type of machine, although 
the latter is to be preferred because of its greater flexibil- 
ity and dependability. 

Proper care of a high frequency machine and rotary 
converter is of the utmost importance. Frequent inspec- 
tions and oiling of the parts will help to avoid interrup- 
tions in service. 

Every high frequency machine is furnished by the 
manufacturer with a number of stock electrodes. Some 
of these are of little use to the eye, ear, nose and throat 
specialist. Progress made during the past few years with 
electrical apparatus, have made possible the electrodes 
required in the various specialties. Suitable electrodes, 
at least for temporary purposes, can always be improvised 
in a short time. The physician should familiarize him- 
self with the making of improvised electrodes out of the 
tin foil supplied with all outfits. Whenever possible, 
however, perfected electrodes for special indications 
should be secured, as they will give better clinical results. 

Diathermy, or diathermia, as it is frequently termed, 


has many advantages over the usual heating ag . The 
heat is conversive in nature and is creat ithin the 
tissue structures. It is therefore endoge . The heat 


produeed by a hot water bottle is co ive while that 
produced by radiant light is copydgyive. Both of the 
latter two forms are inferior, becduse their exogenous 
nature rarely permits a deeper than the sub- 
cutaneous structures. thus generated is imme- 
diately taken up by BO) SS beutancous circulation and 
carried to distal part LS onversive heat within the part 
is the most pga ior in production of the hyper- 
emia which resultsAfter diathermy administration. The 


rise in tempefat@re is always greatest in the path between 
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the electrodes, the point of greatest heat intensity always 
being near the smaller one. For the heat varies directly 
as the square of the electrode and inversely as the size 
of the electrode. 


MEDICAL DIATHERMY 


Medical diathermy is of great use in diseases of the 
eye, ear, nose and nasal accessory sinuses. The larynx 
also is occasionally treated with this agent. Not infre- 
quently, medical diathermy is used for throat affections 
and for various conditions of the face which come under 
the care of the nose specialist. 

For all treatments in eye, ear, nose and throat work, 
some principles of procedure are more or less constant. 
These are: 

1. Preparation of the machine. 

2. Choice and preparation of electrodes. 
3. Duration and frequency of treatments. 
4. Sequence of other physical agents. 

The preparation of the machine embraces ẹ knowledge 
of its working order at the time it is ta ised. The 
switches must be easily accessible and é line current 
under control. With the levers and Xfwóstat in position, 
the spark gap is closed and the ds are attached to 
their appropriate binding po 

Electrodes, suitable for ¢he“part to be treated, are 
selected with great cared) etal electrodes are best. 
These should be large eypugh to more than cover the area 
to be treated, and s ently flexible to be adaptable to 
the parts. The erent electrode should be larger 
than the activedQ?: A heavy warm soap lather is applied 
liberally SUE electrodes. Both the active and the 
indifferent&&fectrodes should be approximated firmly to 
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the skin surfaces, using firm pressure to obtain good 
contact. If cotton webbing or rubber bandage is used 
to hold the electrodes in place, these materials should 
be of good quality, possessing sufficient elasticity to hold 
firmly in place the electrodes necessary for the treatment. 
The electrodes properly placed, the cords are attached to 
the binding posts and, after a complete inspection of all 
parts, the current is turned on. 

The spark gap is opened gradually and the intensity 
of the current is slowly increased. It should take several 
minutes to raise the current to the maximum intensity 
desired, as long as five minutes being necessary if a bony 
part is to be treated, or the effects to be conducted 
through a bony wall. This refers especially to our method 
of treating such a condition as "impaired hearing." 

The amperage of the current to be used is usually esti- 
mated by allowing 75 to 100 milliamperes: for every 
square inch of the active electrode. An average milli- 
amperage for eye, ear and nose cases is 300, due to the 
small depth penetration needed, and the resigtance of 
the structures usually treated. xS 

Medical diathermy treatments, to be t ughly effec- 
tive, should last not less than thirt eua Forty 
minutes are none too long, if on allow time for 
maximum intensity of the je SE. treatments, as 
frequently advocated, are wort S often bring about 
condemnation of a method, D the fault lies with the 
operator. Frequency of ąd®inistration, too, is an impor- 
tant factor. Itis quit per to say that for most con- 
ditions, the more f nt the treatments, the quicker 
and better will honos Medical diathermy should 
be administere io less than three to four times weekly. 
This rule appe especially to chronic cases, 
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Diathermy is usually preceded or followed by some 
other electro-physical agent, which should be decided 
upon when a plan of treatment is outlined. In defective 
hearing, for example, negative galvanism is employed by 
us after the administration of the diathermy. Some, 
however, prefer the constant rythmic current. Which- 
ever agent is selected, its use should be based on clinical 
or experimental study. Diathermy is much more effica- 
cious, in some conditions, when supplemented by other 
measures, than when used alone. 

Practically all the foregoing is also applicable in con- 
sidering mono-terminal currents. It must be repeated 
that because of the higher frequency and higher voltage 
the heat produced is more superficial and cannot be local- 
ized or directed into the deeper tissues. The body acts 
as a condenser to these currents which flow in and out 
very readily. They are thus liable to be easily diffused 
and dispersed and are not easily controlled. For medical 
purposes their application is usually effected with 
vacuum and non-vacuum electrodes or with aMto-conden- 
sation pads. The former are made "CR and are 
designed to fit the part to be treated They serve as 
condensers while the body acts as ound," the area 
of contact being the place of resi 2) and therefore the 
area of heat generation. cuum electrodes are 
more efficient than the vakuum kind because of their 
greater condenser properti Chye IL) 

The autocondensati ad is best used on a low couch 
and is constructed wé etal places and insulating mate- 
rials and covere NS such a fashion that an individual 
may rest mn on it. When the pad is connected 
to a bi-terngynal current, the patient lying on it becomes 
electrical Wharged and acts as a condenser. If he holds 
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in his hand a metal cylinder (Fig. 12) which is connected 
to the milliamperemeter, a warming of the whole body 
will be produced with a current of 600-1000 ma. Ground- 
ing, however, may be brought about by the operator 
touching the patient with his fingers, or with an electrode, 
so that the heat produced will be felt only at the area 
of contact. 


Fic. 12—Autocondensation. Patient holding metal cylinder 


Eye.—Medical diathermy may be use Pye condi- 
tions by means of mono-terminal and @jerminal cur- 
rents. For the former, a layer of c is saturated in 
a warm saline solution and plac ver the eye to be 
treated. A non-vacuum elect s then closely applied 
to the moist cotton. The ¿electrode is attached to the 
Oudin or Tesla terminal e the current is turned on. 
To treat both eyes at ong», a binocular electrode (Fig. 13) 
is used. The use of um electrodes has been advised 
by some earlier WNK This type of treatment is usually 
given with th int sitting in a chair or reclining on 
a couch, and Ws classified as indirect diathermy. Still 
another nfeffood i is to place the patient on an autoconden- 
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sation pad which is connected to the Oudin terminal. 
The operator then uses the fingers (one, two or three, as 
is necessary) to “draw off" the heat from the eyes, the 


Cog por e's 


Fra. 13.—High frequency applic) with binocular non- 
vacuum trode. 


where superficial effe e desired, as in treating lesions 
of the lids, but fornstleeper thermo-generation, direct 
diathermy empdeying the biterminal technic is the 


method of chess 
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The active electrode is approximated to the lids over 
the ball of the eye. A metal contact, such as is provided 
for in our specially devised apparatus (Fig. 14) has 
proved very efficient. Thorough moistening of this elec- 
trode and moderate pressure are essential, else discom- 
fort and sparking occur, rendering the treatment objec- 
tionable. The larger indifferent electrode is placed on 
the nape of the neck, held steady anc fastened from the 


Fic. 14.—Head apparatus and special electrodes for eyes, ears, 
sinuses, ete. 


same apparatus, or with a towel or agg tae. The 
electrodes are then connected by cord e high voltage 
arrangement of the diathermy m ne and the current 
is gradually turned on. B NS five minutes, the 
current is slowly increased AS point just within heat 
tolerance, which will usu be 250 to 350 ma. This 
current is maintained fopiywenty minutes and then slowly 
turned off. O) 

Interposition o s of felt or moist cotton between 
the electrodes anhe eye (or any other part) may result 
in the e qu of hot spots and sparking, and always 
decreases WO efficiency of the treatment. By means of 
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the newer and perfected electrodes, direct contact is easily 
secured. "Treatment of the eyes through the tissues lat- 
eral to the orbit is very unsatisfactory for the reason that 
the interposing bony structures are more difficult to pen- 
etrate than the anterior soft structure of the eyeball. 

Ear.—For purposes of diathermy treatment, the ear 
may be divided into lateral and medial divisions, the 
tympanic membrane being the dividing line. 

Lateral Portion: The Oudin current is attached to a 
special vacuum or non-vacuum ear electrode which is 
introduced into the external auditory canal. The current 
is turned on and a point of tolerance reached. 


Fia. 15.—Sponge-tipped electrode for ear. 


For treatment of the 
tympanic membrane 
itself, the bi-terminal 
current is more exact. 
A sponge-tipped elec- 
trode (Figs. 15 and 
15A), or a moist cotton 
pledget is placed in 
contact with the drum 


membrane. The indif- Nm 
ferent electrode i IG. 154 —Electrode in ear canal in 
firmly adjusted to o 

opposite side o KO head between the external canthus 
of the eye and teé anterior border of the ear. The cur- 
rent is turned 2n; it should rarely exceed 50-75 milliam- 


proximity to tympanum. 


E oc 


SO 


S 


30 PHYSICAL THERAPY 


peres, as this produces a local temperature of 105 degrees 
F., or more, and is frequently sufficient to stimulate the 
labyrinth to the production of nystagmus, and even to 
nausea and vomiting. Thus the method may be used for 
labyrinth function testing. 

Medial Portion: Treatment of diseases of the middle 
and inner ears is best accomplished by applying an elec- 
trode over the mastoid process close to the posterior and 
superior attachments of the pinna. The indifferent elec- 
trode is placed on the opposite side of the head as 
described above, but is fixed as far forward as possible. 
Firm pressure is applied to both electrodes and these are 
attached to the apparatus. As usual, the current is 
turned on slowly up to toleration. Not more than 300 
to 500 ma. should be used. The total time of treatment 
should be 30 minutes. 

Linn, in the treatment of middle ear disease, combines 
the eanal and mastoid electrodes, using them simultan- 
eously on both sides. Sampson and others use sheets of 
block tin cut to fit about the ears with a tongue-shaped 
flap over the tragus, the flap being pressed ia he exter- 
nal auditory canal, which previously ha@péen packed 
with moist saline cotton. If both ears treated at the 
same time, the electrodes are of e nD size. If one ear 
only is to be treated, a similar, ipsu larger, electrode 
is used as the indifferent SA 

Nose and Nasal Accessqty Sinuses.—Diathermy is 
here classified into extra- Qd intranasal. 

Extra-nasal: Vac and non-vacuum electrodes 
have been used fo ny years in sinus disease. The 
application is nent over the sinus and may be 
stationary or ntebile. The electrode in the latter is 
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moved or slid over the treated area while the current 
is on. 

Bi-terminal diathermy of the sinuses has great heat 
penetrating power. It is most simply applied by the 
authors’ head apparatus as for the ear and eye, the active 
electrodes being specially designed for antrum and frontal 
sinus treatments. The indifferent electrode is applied to 
the nape of the neck. Treatment of the sphenoid region 
externally can be 
attempted by using 
large electrodes on 
both sides of the 
face, with their cen- 
ters on a level with 
the sinus. 

A short non-vacu- 
um electrode in an 
adjustable holder 
(Fig. 16) attached Fic. 16—Adjustable holder for vacuum 
to an Oudin or Tesla and non-vacuum electrodes (authors’ de- 

; | sign). « 
current is the best : AO 
method for using diathermy intranasally (E@NT6a). One 
must proceed slowly, determining E hile whether 


AW 
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there is any sparking extra-nasally, a w much current 
the patient can tolerate. The tde} e can be slowly 
increased with time and pati Treatment should 
be directed to all the surfa of the nasal mucous 
membrane. 

This type of MEN A ndieated for diseases of the 
mucous membrane, the ethmoid and sphenoid 
sinuses, and also(ag à supplement to extra-nasal dia- 
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vacuum electrode in position for 


al diathermy. 
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Larynx.—This region may be treated by applying a 
non-vacuum electrode directly over the larynx. 

Perhaps the use of a biterminal eurrent with the active 
electrode on one side of the larynx and the indifferent 
one on the back of the neck is more effective. Small but 
equal electrodes, placed on each side of the larynx, may 
also be employed. 

Face and Neck.—Application of diathermy to muscles, 
nerves, glands, and joints of the face and neck is easily 
accomplished with a biterminal current. The active 
electrode is firmly applied over the area to be treated, 
while the indifferent one is placed diametrically opposite. 
Diathermy has been suggested for subacute tonsillitis 
associated with pain, and is administered through an 
active electrode placed below the angle of the jaw (Fig. 
17). The use of non-vacuum electrodes is usually grati- 
fying for the treatment of superficial lesions of the face, 
such as the neuralgias. 


SURGICAL DIATHERMY 
By surgical diathermy is understood a hig\yetjuency 


current of sufficient intensity to raise the erature of 
tissues beyond physiological limits and reby destroy- 
ing them. Surgical diathermy inclu such effects as: 


electrocoagulation, electrodesicca (20) N and fulguration. 
Electrocoagulation implies tissufe coagulation, “not burn- 
ing, charring, nor incineration © Desiccation is a process 


of surface tissue dehydratj Fulguration is a sparking 
of tissues with subse arbonization. 
The heat which t three methods produce is gen- 


erated by the restarte of the tissues to the current and 


is of greatest TE ity at the smaller or active electrode, 
where the li 


Of electrical force are concentrated. 


ud 


| Fia. 17—Method of tre subacute tonsillitis with active electrode 
| ae angle of the jaw. 
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Electrocoagulation is a bi-terminal method; electro- 
desiccation, a mono-terminal method.  Electrocoagula- 
tion is employed chiefly for large growths, not easily 
accessible and desiccation for surface growths of the skin 
and superficial tissues. Electrocoagulation is preferred 


Fic. 18.—Electrode set foi) Surgical diathermy. 


by some operators at gis irrespective of the size or 
location of the tum 


General SO is usually necessary for extensive 
1 anesthesia is frequently employed 


work, althot 
for all p perations. Ether is dangerous for obvi- 
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ous reasons, but electrocoagulation may be performed 
when proper precautions are taken with this anesthetic. 
The usual procedure is to put the patient to sleep and 
then remove the ether can and mask from the room. 
When such measures are 
taken, no dangerous conse- 
quences are to be feared. 
Chloroform is the general 
anesthetic of choice for sur- 
gical diathermy as it has 
been employed without mis- 
hap in thousands of opera- 
tions. For local analgesia, 
novocain, one percent, is 
preferred by many surgeons. 

The active electrode is 
either a needle, metal ball, 
button or knife blade (Fig. 
18), in a suitable insulated 
holder. The,«Mndifferent 
electrode, a 1 etal (lead 


A dones NU Soap lather, made 
Fic. 19.—Foot sw sich in circuit Lo ecial compound soap 
for control of current by op- 
ae Que or with green soap, or 
arge wet gauze pads, are 
used on the skin po Se indifferent electrode is ap- 
plied. The latter in place by means of suitable 
muslin or elastic Kazes These precautions must be 
taken to prewén$*burning of the skin beneath the elec- 


trode. se 
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While the electrodes are being adjusted and connected 
to the diathermy apparatus, a foot switch (Fig. 19) is 
introduced into the circuit so that the operator may 
easily control the current. The milhamperage employed 
will vary from 300 ma. for surface neoplasms to 2500 ma. 
(215 amperes) for deeper or more extensive growths. 
It must be remembered that actual coagulation in tis- 
sues extends a distance from the electrode equal to the 
diameter of the electrode. Furthermore, coagulation has 
been accomplished when bubbling occurs, and at this 
point the current is turned off. Sparking and charring 
should not occur. 

The type of active electrode will depend on the part 
to be coagulated. Needles answer well when it is desired 
to “wall off” a part, while button or ball electrodes will 
ideally produce coagulation of the growth itself. Coagu- 
lation should always extend well beyond the area treated, 
often into normal tissues. . 

Electrocoagulation usually produces marked reaction 
of the tissues. Edema is a sequel, while sloughs accrue 
and break off within a period of from thre ven days 
or more. Operations in the neighborho AY large ves- 
sels involve danger of serious mee Ss hemorrhage. 
Post-operative pain is usually not so nor intractable. 
Healing occurs in three or f eeks, leaving scars 
which are usually soft and PA In operations involv- 
ing the skin, there is often s@y tendency during healing 
toward keloid formation. 

Electrodesiccation 1 Qynethod of surgical diathermy 
which necessitates ® Qi of a mono-terminal current of 
the Oudin or T IO pe, and a needle electrode. As has 
already been tioned, desiccation is a dehydrating 
S 
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process and is applicable to the treatment of superficial 
growths, such as warts, moles, keloids, papillomata, and 
the like. 

The patient should be grounded by the use of a con- 
denser couch or the holding of a metal cylinder, con- 
nected to the meter terminal. In this way an amperage 
reading is obtained and the hazard of shocking the patient 
is avoided. More frequently the protection by ground- 
ing may be omitted and the operation is successfully 
performed without a metered reading, which usually is 
very low and therefore of little value as a guide in mono- 
terminal operations. Such has been the experience of 
Clark, Wyeth, Kobak, ourselves, and others. A foot 
switch is used to control the current. In operating, the 
needle electrode is inserted into the region to be treated 
and sufficient current allowed to pass to cause a blanch- 
ing of the tissues. The needle is then withdrawn and 
another region treated. As in coagulation, the operation 
should extend into normal tissue, if possible. The pene- 
trating effect of desiccation is more limited Ar that of 

e 


coagulation. The post-operative course y similar 
though less severe than that following Tocoagulation. 
Fulguration is performed with - or bi-terminal 


eurrents, and a needle as the ES electrode. This 
method is employed where clfarWg or carbonization is 
desired. It is a valuable stysticin post-operative oozing 
or during operation for thas#ontrol of hemorrhage. 
The character of th Bark is determined by bringing 
the needle electro ghd one of the metal connections 
ine. With the current turned on, 
a shower of sffart will jump between the electrode and 
of the machine. Following the sparking 
treated, carbonization occurs which marks 
of the operation. 
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CHAPTER III 
THE SINUSOIDAL CURRENT 


The epochal labors of D’Arsonval in the early '80's, 
when repeating the work of Ward on alternating fre- 
quencies, led to the discovery not only of diathermy, but 
also of sinusoidalism. Credit for the development of the 
first sinusoidal type of current, and the encouragement 
of its application in therapy, therefore, belongs to 
D'Arsonval. 

For therapeutie purposes the sinusoidal current is of 
distinct value wherever muscular contraction or intra- 
cellular massage is required. With the availability of 
the newer and perfected apparatus of low inductive 
currents, the contracting and decongestive action of the 
sine wave current has overshadowed the irritable faradic 
coil. Each, however, has a place of useful A" that 
the overlapping of these two modalties, t @apeutically, 
is now a thing of the past. Laborat and clinical 
experience has, furthermore, given ar-cut pictures 
of the physiologic action and re of both types of 
induced current. 

As a measure of testing e nerve degeneration, or 
as a diagnostic aid for the gpatus of a nerve for its action 
of degeneration, the far current is of distinct value. 
Its therapeutic effectig@ague, as it has proved of insig- 
nificant aid in ther& ration of muscle tone as compared 
with the sinusoi urrent. 

We have apy indicated that perfection of apparatus 
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has played an important róle in again bringing into its 
own, physical agencies that were rapidly becoming dis- 
credited. Nowhere is this better exemplified than in 
sinusoidalism. 

The capacity and mechanical construction of the early 
undulatory sinusoidal current apparatus were limited and 
crude compared with modern types of equipment. More- 
over, the earlier machines, as designed by D'Arsonval, 
were constructed by Siemens on a variable resistance 
plan, with only two coils and brushes, against the modern 

ground free generator sets, 
with fixed or movable cams, 
multiple coils and brushes, 
which deliver higher fre- 
quency, greater voltage, 
smoother sensation and 
relatively low milliamper- 
age. 

A pioneer in physical 
therapy onc ~Yraphically 
likened th Sid: types of 
sinusoid paratus to the 
newer generator types, 
b epnparison between a 

revolving at a mod- 

| K erate rate of speed with the 

We O spokes plainly visible, and 

» S one revolving so rapidly 

Fic. 20.—Morse Were Qi tor. that the spokes are not 
N recognizable. 

Since smoo(hy $s of sensation depends upon frequency 
of impulse,g4 can readily be understood that the modern 
instrumqfN'possesses greater superiority by virtue of the 
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larger number of coils and magnets. The Morse Wave 
Generator (Fig. 20), to cite an example, has twelve coils 
and twelve fixed and powerful opposing magnets with 
the armatures to further accentuate the principle, revolv- 
ing at a high rate of speed. The more rapid the revolu- 
tions, the shorter the alternations of the current produced, 
the pleasanter the sensation, and the deeper the penetra- 
tion. The revolution of the powerful magnets around 
the fixed coils, or vice versa, produces secondary induc- 
tions plus a cutting of the lines of electro-magnetic force 
(in the case of the Morse, to 12 times 12, i.e., multiplying 
the number of coils by the number of magnets). 


Fic. 204.—The Fischer Universal Lo raze 
Generator. xO 


The sinusoidal current is of di Q advantage because 
it is practically painless when 4irthistered to a part, and 
because it is capable of exer@)s its effect without even 
slight electrolytic action. , (2s uniform, smooth, rhythmic, 
and wave-like action woh possible its application with- 
out ill effects even 1 ch sensitive organs as the eyes. 
(Fig. 20A.) 

Summarizing tiré facts which have thus far been stated, 
a sinusoidal Aent may be defined as an induction cur- 
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Fic. 21—Graphi 
b, Interrupt i c, Slow sinusoidal; 


; f, Combined galvanic and sinusoidal; 


a. 


tracings of sinusoidal currents: a, Rapid sinusoidal; 
d, Surging sinusoidal; 


g, Slow 
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rent of low frequency, small volume, and short phasic 
duration, capable of producing muscular contractions 
which are uniform, rhythmic and painless. There are 
equal positive and negative phases, occurring slowly or 
rapidly, with moderate or intense effects, as desired, the 
two phases producing what is known as a sine or cycle. 
This is best illustrated graphically by tracing and start- 
ing the current from point zero, ascending to a peak, or 
maximum, in a perfectly regular curve, and in the same 
manner returning to zero; the tracing then descends into 
the opposite or negative phase 
of point zero in the same equal 
and regular manner, reaching its 
negative maximum phase and 
again returns to zero (Fig. 21). 
The current for the operation 
of a sinusoidal apparatus is ob- 
tained from the ordinary light- 
ing circuit. An alternating cur- 
rent usually is more desirable, 
although most manufacturers 
construct two types of machines, 
one which operates on the alter- Ane Generator: 
nating, and the other on the x 
direct current. The Morse Ward iersior the Fischer 
Universal Low Voltage Generat> the McIntosh Poly- 
sine and the Wantz Multiple pvc Generator are suitable 
for obtaining good sinuso(gljl currents. Each has some 
special features, but i main, the clinical results ob- 
tained from any of t are quite satisfactory. 
The Morse (ons yields 4000 alternations 
or 8000 B 4 minute and applies this current in 
RIa minute by means of suitable pad elec- 
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trodes which are thoroughly moistened before use. The 
McIntosh Polysine Generators (Fig. 22) are of two types, 
one for the alternating and one for the direct current. 
In this apparatus, the frequency of the waves and inter- 
ruptions, as well as the strength of the current, may be 
regulated conveniently without stopping the treatment, 


Pau 000800080 


Fic. 23.—Wantz Mug Wave Generator. 


and both periodicity altae of eurrents are plainly 
indieated at all ti ne may obtain a variety of 
effects from the Orne, including the rapid, interrupted 
rapid, slow an rging sinusoidal; superimposed wave, 
combined ganic and sinusoidal, and the galvanic both 
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in the usual and the interrupted form. The Wantz Mul- 
tiple Wave Generator (Fig. 23) is capable of supplying 
the various types of sinusoidal currents, and may be 
energized by either the alternating or direct current 
because of the incorporation of a motor-generator set 
in every outfit. Dials regulate the polarity and the type 
of current desired; the voltage and milliamperage is 
gaged by visible meters for this purpose. In the Wappler 
apparatus, the 110 volt light current is reduced to a 
certain limit by a volt controller and rheotome, which 
are adjustable for each treatment. The maximum cur- 
rent limit may be set at any point, such as 20 or 25 
milliamperes. The time consumed in a complete cycle 
is about five to six seconds. This apparatus is well 
adapted for the so-called slow sinusoidal current, 
although by certain adjustments, other wave currents 
may be secured. A motor-generator is necessary to con- 
vert the alternating to direct, and vice versa, if the 
machine is made for one line current only. 

The positive and negative phases of the Mmsoidal 
eliminate polarity effects by neutralization. current 
is an unbroken one, and: on account of ¢& ¥reater uni- 
formity, a higher amperage than could, @ossibly be borne 
by the faradic is tolerated. It is NG ieved that local 
metabolic effects are greater whe sitive and negative 
actions alternate and follow nd succession. 

The indications and contrajmtications for the adminis- 
tration of the sinusoidal eios have not been definitely 
established, although al@physiotherapists regard arterio- 
sclerosis and a feeb ert as distinct contraindications 
to its use. 

For general Œherapy the sinusoidal current may be 
applied wO. the moistened pad electrode or in an 
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electric bath. In eye, ear, nose and throat work, how- 
ever, the electrodes are the same used for diathermy. 
When the bath method is employed, 30 or 40 milli- 
amperes are generally sufficient. It has been estimated 
that twice as much current passes through the water as 
through the patient. 

As much confusion frequently results from the terms 
slow and rapid sinusoidal, Sampson has called attention 
to the desirability of an author stating just which current 
he means. Sampson asserts that the terms “slow” and 
"fast" can be made to characterize the sine waves from 
a slow sinusoidal machine, and the term “rapid” be left 
for exclusive reference to the commercial alternating 
current where the waves change twenty-five, forty, 
sixty or one hundred and thirty-three times per second 
instead of a few times per minute as with the slow 
sinusoidal. 

The application of electrodes is similar to that for gal- 
vanism. It is well to interpose between the skin and 
electrode a layer of moist chamois or felt. T 
must be in place before the current is turne .? Inerease 
in intensity of the current must be graeNfel and always 


tolerable. Treatments should not long duration, 
and the current should be eie as gradually as 
it is started. O 

The indications for the sin&goidal current in oto-rhino- 
laryngology and opthalmolde? are extremely limited. It 
may be used to advan for muscle stimulation. By 
some it is thought to ' benefit in remote musculature 
of the special ser um, such as the intrinsic muscles 


of the middle (eas or the external muscles of the eye. 
Some preferdhe sinusoidal to positive or negative gal- 


vanism ox the reparative action of the latter is 
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desired. Sinusoidal currents are contraindicated in acute 
and subacute inflammations. 

We now possess many mechanical arrangements for 
interrupting the galvanic current, the chief purpose of 
which is to induce muscular contraction. Such a current 
is no doubt ideal for muscle testing, but has a limited 
use in therapy. 

The wave galvanic current may be secured from any 
of the newer types of sinusoidal machines. Polarity 
effects are not altogether absent with this current, which 
has frequently been confused with the true sinusoidal. 
It has some application in our specialties, particularly 
where it is desired to administer prolonged treatments 
to muscles. 


CHAPTER IV 
RADIANT HEAT-LIGHT 


Radiant heat-light is the energy transmitted by incan- 
descent or luminous objects. For therapeutie purposes 
the tungsten or carbon filament lamp is most often used, 
and should be of high candle power. Luminous and 
incandescent objects radiate a variable amount of heat 
and light, depending upon the voltage and amperage in 
the circuit. This follows the law that amperage times 
voltage is equal to wattage. 

Ax VW. 
Usage as well as simplification of terms therefore demand 
that we think of high-powered radiant light lamps in 
terms of wattage instead of candle power. In this man- 
ner the physician can readily compute itensity of 
the electric current across the circuit. F ample given 
the two known factors of voltage NT we can 
compute the unknown faetor—X KO iperage) by divid- 
ing the wattage by the "o us: 
W 


= Xx amperes 
V 
If W = 1500 and V Of. the X (or amperage) would 
be 1500 — 110 = O. Therefore, in this case the incan- 
descence and ANity would amount to 15.5 amperes 
across the ci 
The bex@hcial action of an incandescent lamp is not 
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entirely due to heat rays. A better understanding of the 
spectrum of incandescent lamps enables us to attribute 
their virtues not only to the heat (or infra-red) rays, but 
also to the light (or luminous) rays. 

The wave length of light may be expressed in Angstrom 
units, an Angstrom unit (abbreviated A. u.) representing 
the wave length of. soft X-rays, t.e., one ten billionth 
of a metre. 

The seven different colors of the spectrum which enter 
into the composition of white light are red, orange, yel- 
low, green, blue, indigo and violet. These are the visible 
rays in contradistinction to numerous forms of invisible 
energy situated beyond either end of the spectrum. The 
invisible forms of light energy are the infra-red and ultra- 
violet rays. 

The wave length of the visible spectrum (Fig. 24) 
commences at 7500 A. u. and extends to 3900 A. u.; from 


ULTRA VIOLET VIOLET INDIGO BLUE GREEN YELLOW ORANGE RED INFRA RED 


LIMIT OF LIMIT O Hi 
ENEMICAL RAYS . VISIBLE LIGHT VISIBLE tIGH VISIBLE LIGH? RAYS 


Frc. 24.—Diagram of the spe , 


the beginning of the red to as DY the violet. From 
this wave length to 1850 A. extends the ultraviolet 
spectrum (therapeutic limg$). Schumann and Lyman 
have extended the m spectrum up to 600 A. u. 
and Millikan to 360 eyond this is the unexplored 
region. In comparh with the Angstrom unit based 
on soft X-rays, Qa very penetrating gamma rays from 


radium have ave length of about 0.07 A. u. 
Some xu prefer to divide the spectrum somewhat 
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differently, using, instead of Angstrom unit, the milli- 
micron—one billionth of a meter. They divide the spec- 
trum into three parts; an invisible portion beyond the 
red, with wave lengths increasing from 700 u. u. to those 
of vast proportions, known as the infra-red region; a 
visible portion called light, which has varying wave 
lengths from 700 to 390 u. u.; and an invisible portion, 
the non-luminous spectrum, with a decreasing wave 
length, from 390 u. u. to zero, which is called the unex- 
plored region of Millikan the X-ray field and the field 
of radium frequencies. 

The invisible infra-red rays have great penetrating 
power, but are demonstrable only as heat. The powers 
of penetration of the luminous rays gradually recede 
in direct proportion as one nears the ultraviolet 
region, while the absorptive properties increase as one 
approaches the shorter wave length in the ultraviolet 
field. Thence occurs an apparently unexplained paradox 
of dynamics, whereby, as we approach the X-ray region 
and that of the gamma rays, instead of yoo 
increase of absorption, we again note inops penetrat- 
ing properties of these energies. 


In dealing with radiant energy, o(9 must differentiate 
properties of penetration from rties of absorption. 
As has been indicated, the ma lengths, such as 
are given off by the deep deu: lamps, carry mainly 


qualities of eee hese have a profound elec- 


trochemical effect pA C clear chromatie and cellular 
vitality. AbsorpQ radiant energy follows penetra- 
tion when dealingy e the longer wave lengths. When 


this energy is bed into living tissue, it is converted 
into heat d Ceplories, and this brings about an activation 
of NO 


etabolism, not only of the irradiated part, 
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but also distally, through the vasomotor changes that 
always follow hyperemia. 

Turrell believes that there does not appear any reason 
or physical grounds for expecting any marked difference 
in action between the radiant energy derived from the 
rays of the sun and the radiant energy obtained from 
the incandescent filaments of electric lamps. With this 
contention we do not take issue. We do, however, differ 
with Turrell in his view that the color of the incandescent 
lamps in no way influences the effectiveness of the treat- 
ment. 

Heat by penetration is quite different from heat by 
convection. Radiant energy is best transmitted through 
glass that is clearly transparent. Ordinarily glass will 
transmit only the luminous rays of the spectrum, leaving 
out the invisible rays of the infra-red and ultraviolet 
regions. This, of course, is most desirable in some con- 
ditions where the maximum effect of deep therapy light 
is wanted. However, in the application of ultraviolet 
light, uncolored glass is an undesirable mede 
it is highly opaque to the rays of short ea) engths, 


especially the actinic rays. 
Colored glass is inefficient for «s heat lamps 
because its use is not in acco h the principles 
involved in the physics of optics. Qotored, screened glass 
transmits wave lengths of ilo only, the remainder 
of the energy is ep, ting the glass itself and 
giving off convective heat’ On the other hand, trans- 
parent glass trans ce rays of the luminous spec- 
trum upon the re ted part, permitting penetration, 
absorption and(elgctrochemical changes. 

All the hegefits of an active hyperemia, such as vig- 
orous draigape of the affected part, relief of stasis, which 
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is the cause of cellular death, and the disposal of morbid 
waste produets, e.g., toxins and endotoxins, follow radiant 
energy. Thus, local heat from radiant light is decon- 
gestive locally, or generally, because it overcomes stasis. 
Thermo-penetration has a bactericidal effect because 
certain bacteria cannot live in all temperatures. Increased 
oxidation always follows increased metabolism. Hyper- 
emia of the skin, with a concomitant depletion of the 
internal organs, produces a lowering of the blood pressure, 
while the respiration rate is diminished and the respira- 
tory exchange is increased, favoring the removal of 
volatile waste products and carbon dioxide. 

It is quite obvious that to some extent, at least, the 
action of light-heat rays depends upon the method of 
application and the parts irradiated. In otitis media, 
for example, it is not necessary to focus or concentrate 
the rays, yet it is essential to include a larger area than 
is involved pathologically. The lamp should be so 
directed that the rays are as vertical as possible in 
relation to the area to be treated. v 

The point of greatest heat from the oii ation of 
radiant light and heat is the proxim rface. The 
facility with which the application 2 ade, by means 
of a properly constructed nemici? lamp, makes the 
method a very desirable oe ombines convective 
and conversive heat, and the$e positive proof that the 
rays penetrate some distan&) producing an effect which 
must be attributed, not to the heat, but also to the 
therapeutic propertie ch these luminous rays possess. 
Strebel long ago c nstrated that the effects produced 
are due to the (Ew rays, the associated heat rays, or to 
both. k 
There AAriety of radiant heat lamps on the market. 
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The candle power or wattage of the bulb, and the size, 
shape and construction of the reflectors differ materially. 
We prefer a lamp with a 1000 to 1500 watt bulb of 
uncolored glass, so arranged within a suitable reflector 
as to transmit the rays vertically upon the object at any 
desired distance. The shape and size of the reflector 
affect the therapeutic value of the rays. These points 


Fic. 25.—4, Great dispersion of light rays, area of vertical rays greater 
than in lamp with base opening of small diameter; B, e en spot 
[S 


and dispersion of rays, also minimum amount of verticle emitted 
through base opening of small diameter; C, Maxim ount of 
verticle rays with minimum dispersion due to fluted b) nd skirt and 


absence of diaphragm. & 
of lamp construction are hom Qh Figs 25.7 Tne 
reflecting surface is best made oO te porcelain, para- 
bolic in shape. Such a reflecté¢ allows no undue absorp- 
tion of heat and insures prop&Yeflection of the light rays. 

Much absorption of takes place if the reflector 
is small and closed NG “He bottom in a way to interfere 
with proper venti n and cooling of the lamp. The 
most desirable (r 
irradiating age ear is one which is large enough to house 
a high wage bulb, and of a shape to reflect, as verti- 


EN 


54 PHYSICAL THERAPY 


cally as possible, the light rays on the part to be irradi- 
| ated. It is preferable to expose a larger area of the body 
| than is affected and this is best accomplished by a 
| reflector with a wide base. 
The use of radiant heat about the head is relatively 
| simple. Several points should be emphasized, particu- 
larly with reference to frequency 
and duration of treatments. 
Radiant heat-light should be ad- 
ministered frequently, never less 
than once and, if possible, sev- 
eral times daily, depending on 
the symptoms and the relief 
obtained by the radiations. 
Twenty minutes is the average 
duration for a single treatment. 
If the patient is confined to bed, 
this time may be extended in- 
definitely. Many patients are 
so gratified with the relief of 
pain which radi SK neat-light 


affords in so song ions that 


Fic. 26 —A flexible type of 


| Pidinnt heat info they insist almost constant 
| exposure. re are few, if any, 
| contraindications to this thera d none to long dura- 


tions of the exposures. 

Care must be taken that@} lamp is not too close to 
the body. Lamps witlgyt adequate cooling arrange- 
ments get quite hot burns may occur from contact 
with the reflector. AE lamp should be suspended from 
a wall bracken 1 adjustable floor stand in a manner 
to insure eas ifting. 
| The conia of the patient while taking the treatment 
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is an important factor. Patients who come to the office 
should be placed on a low couch or on a reclining chair. 
It is poor practice to use the sitting position. Protection 
of the eyes by colored glasses is a precaution which is 
not to be slighted. 


Fic. 264.—Large “Sollux” lamp for radiant (gy therapy. 


CHAPTER V 
ULTRAVIOLET LIGHT 


Study of spectra has demonstrated that there exist 
radiations beyond the violet end of the visible spec- 
trum, having wave lengths varying from 3900 to 1850 
Angstrom units. These rays are of therapeutic value 
and are referred to as ultraviolet light. Rays of 
shorter wave length have been recorded successfully by 
Schumann, Lyman, Richardson and Bazzoni down to 
about 400 Angstrom units, following which is the so-called 
unexplored region of Millikan. These rays, however, 
are absorbed by the atmosphere and so have no import 
at this point. 


Fig. 27—“Alpine Sun” burners fo K direct current and b, for alter- 
natin irrent, 


Ultraviolet light à OSS: called the actinic or 
chemical ray becàNNé of its ability to excite chemical 
action and "ei its effect upon photographie paper 
is greater xe e effect produced by other parts of the 
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spectrum. It is incorrect to use the term “sunlight ther- 
apy" as a synonym for ultraviolet therapy, as the former 
consists of three divisions: 1.—heat, 2.—visible light, and 
3.—a variable quantity of ultraviolet radiations depend- 
ing upon seasonal and atmospheric factors. Since the 
foregoing factors are not constant, the sun frequently 
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Fic. 28.—Direct current water-cooled Kromay 
a, are tube; bb, mercury container; cc, grou 


& inlet of 
water; f, outlet. The alternating currenj r is similar 
to that used for direct current excepi" that the arc 
tube is W-shaped and is supplied Je \Dhree of the elec- 
trode vessels (bb) and three cur e*minals. 


cannot be employed and ot HO Sec of ultraviolet light 
must be used therapeuti . Mercury vapor quartz or 
open are lamps ser ac purpose. (Figs. 27 and 28.) 
In the former an ctrical current is made to pass 
through a quar& jube in a medium of mercury vapor 
(Figs. 29 ana) while in the latter the current is made 
to pass © en two electrodes which are either of 
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carbon, copper, tungsten, aluminum, or other metals 
or combinations of them. (Fig. 31.) The spectroscopic 
analysis of all light, so produced, shows a wealth of ultra- 
violet rays, but the abundance of rays of definite wave 
length is dependent upon the source of light. 

As can be seen, the spectra show few bands beyond 
the region of 2000 Angstrom units. To obtain a greater 


Fic. 29.—Air-cooled “Uviare burner. 


Fic. 30—WqiN ooled “Uviare” burner. 
quantity of radi s the water-cooled ultraviolet lamp 
is employed. e shorter rays are very intense and 
produce reaCsjons in much shorter time than the longer 


ones. c9 
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All ultraviolet rays have limited penetrating prop- 
erties. They are very easily absorbed by the tissues 
and to varying degrees by the media of the eye. The 
cornea absorbs all rays shorter than 2950 A. u., while the 
lens is capable of absorbing those of 3000-4000 A. u. 

To obtain deepest 
penetration, suitable 
quartz applicators are 
attached to the lamps. 
The tissue to be treated 
is compressed by the ap- 
plicators. This is done 
to make the tissue as 
thin as possible and to 
force out the blood. 
Blood absorbs ultravio- 
let rays very easily and 
its presence therefore 
hinders their passage. It 
has been shown by Har- 
ris, and A. F. Hess that Q 
the simultaneous action & 
of ultraviolet rays and Q || 
visible light resulted in pq 3 S (Johnsen tros? 
nearly a complete annul- 
ment of all activity. This Suggests the antagonistic 
effects of long and short liwAt rays. The chromatin 
substance of nuclei is ve Chaque to ultraviolet light, or, 
in other words, it abgQ@pSultraviolet light very readily. 
The result of this tion persists for four or five days 
and produces Kay biochemical products, the exact 
nature and aqtion of which are still under investigation. 

The effeqtyvof the sun's rays in nutritional diseases, 
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such as anemia and rickets, was spoken of by Perreira 
as early as 1848. Finsen demonstrated some time later 
that artificial light had curative properties, but that this 
action depended upon the blue and violet rays. Finsen 
also demonstrated that a concentrated focused light, 
transmitting as many blue, violet and ultraviolet rays 
as possible (comparable to the concentrated electric light 
of Finsen) is necessary. This light kills bacteria in a few 
seconds when spread on a thin film of agar. 

Rays from regions of different wave lengths are capable 
of exerting different effects on living beings. Ellis and 
Wells describe two actions, viz., stimulative, since stimu- 
lation of biologie processes is their commonest expres- 
sion, and lethal, since it is characterized by the death of 
the cells on which they are exerted. The stimulative 
action, as given by these authors, is exerted by the ultra- 
violet rays from the limit of the visible spectrum to about 
2900 A. u.; the lethal effect by the rays of wave lengths 


shorter than 2900 A. u. 

The lethal effect is familiar to most C as the 
germicidal action of the utraviolet rays. Finsen early 
recognized this and applied these ras means of a 
special apparatus of his own constig® on, to skin infec- 
tions, such as lupus. 

Kattenbracker’s experimepts with reference to the 
action of light on bacteria EN conducted with the light 
from a lamp, which way modification of Finsen’s, at 
a distance of 10 cege ters. He used 15 per cent 
nutritive gelatine ülture medium for gonococci and 
tubercle bacilli {èr cent glycerine agar, covered with 
sterilized bio atas for typhoid and other germs. 
The germs«feere grown in surface cultures on plates at 
a temperÁthre of 22 degrees C. The control cultures 
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were kept at 35 degrees C. to allow for the slight rise 
in the temperature of the light from the lamp. Inocula- 
tion from the rayed cultures on glycerine agar was made 
after forty-eight hours, and the new culture kept at a 
temperature of 35 degrees C. for forty-eight hours. The 
relative viability of the new cultures was taken as a 
criterion for the relative germicidal power of the light. 


Typhoid Bacillus.—After an exposure to Kjeldsen's light, 
lasting one second, there was no effect. After three seconds, 
growth was markedly impaired. After thirty seconds, vital- 
ity was virtually suspended.. After sixty seconds, the culture 
was dead. 

Tubercle Bacillus—Slight impairment after five seconds. 
Marked impairment after thirty seconds. Death after two 
minutes. 

Micrococcus Gonorrhea.—Slight impairment after five sec- 
onds. Marked impairment after thirty seconds. Death after 
two minutes. 

Streptococcus Pyogenes.—Impairment after thirty seconds. 
Death after three minutes. 


It is quite evident from these eM from 
others conducted since, that all types $^ cteria are 
not affected alike. Undoubtedly the rg&Ntánt power of 
certain organisms plays a róle, as KG) the accessibility 
of infected areas, the underlying: hologie condition, 
the state of body metabolism many other factors. 

Turrell’s explanation is jx on the work of Hertel, 
who investigated the lethal detion of ultraviolet radiation 
on bacteria. Both Lo at the action is due to reduc- 
tion, because they f@ind that green hydrae were less 
affected by ultravjei light than the colorless ones, prob- 
ably owing to hg protection obtained from the oxygen 
supplied by chlorophyl. 

Certain EX&cts of ultraviolet radiation on the chemistry 
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and histology of the blood have also been determined. 
Koopman reported that the concentration of erythrocytes 
is not changed. The leucocyte count increases the first 
hour, then decreases and remains low six hours after 
irradiation. The neutrophile count is usually increased 
during the first few hours, while the lymphocytes are 
increased. More notable are the facts that Koopman 
found no changes in hemoglobin, viscosity and coagula- 
tion points. 

Other investigators call attention to the increase of 
alkalinity of the blood due to body irradiations; also to 
the fact that light, as evidenced by continuous bright 
sunlight, increased. temperature, lessened humidity, 
materially influenced the effect of light upon the reaction 
of the blood. 

The experience with ultraviolet light in rickets, tetany 
and spasmophila, on a blood calcium deficiency basis, has 
definitely established that the quartz rays will not only 


raise the calcium content of the blood, but will also “fix” 
it. Quartz light will thus maintain animal e from 
rickets, even though fed on a diet known t uce this 
disease. Hess and Unger reported on, use of the 
carbon are light in the preyen dun ac cets and noted 
an accompanying constant nes in the inorganic 


phosphates of the blood. Inte K also is the work 
of Hoag, who treated infan tetany with ultraviolet 
light and found ae M m calcium returned to 
normal limits. 

Hart, Steenbock Sh investigated the effect 
of light upon Ese: and calcium equilibrium in 
lactating anima btained results which showed that 
ultraviolet raga ta E infiuence the storage of cal- 
cium and ghysbhorous. 
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Novak and Hollender some time ago reported their 
observations that the calcium content is invariably low 
in hyperesthetie rhinitis, and sometimes also in seasonal 
hay fever and asthma. They established the fact that 
these affections are not influenced by calcium alone, that 
calcium lactate combined with thyroid extract affords 
temporary relief in all cases of hyperesthetic rhinitis and 
in some cases of hay fever and bronchial asthma; and 
that exposure to the mercury vapor quartz lamp, together 
with the combined calcium thyroid therapy, appears to 
fix permanently the calcium content of the blood serum. 

The influence of so-called sensitizing substances in- 
jected into animals who are later exposed to ultraviolet 
rays has been studied. Quinine, resorcin and aniline dyes 
have been employed at various times. It is justifiable 
to conclude from the observations made that these drugs 
may produce an increased sensitivity to ultraviolet light. 

Robertson believes that plant anemia and human 


anemia are both curable by sunlight. In the case of 
the plant, the anemia is due to reduced chlorogllyl, and 
exposure to sunlight develops the chemical. He dark 
the chlorophyl pigments, carotin and xayt 

to disappear. Sudden exposure to li will kill such 
plants, as the ultraviolet rays are beds orne by plant 


life, and the absence of pigmei(ts) events protective 
absorption. 

Plants grown in the dark star. This fact is analogous 
in animals in which the n olism of carbon compounds 
is likewise lessened V dark. “In the absence of 
normal metabolic c e, the reserve nutrient supply is 
not consumed as(raprdly as in light.” (Robertson. ) 

Ultraviolet lieht^will irritate normal skin and produce 
surface ds des The effect first to follow radiation 
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is an erythema, and later considerable local irritation. 
The erythema produced by ultraviolet light is similar 
to sunburn (erythema solare). This is not an effect of 
heat, but probably the result of some photochemical 
reaction, acting on the arterioles, and experience has 
taught that it is most likely to oceur in cold surroundings. 

Hil and Eidenow and others have shown that 
erythema with subsequent desquamation and pigmenta- 
tion occurs after the human skin has been irradiated 
with ultraviolet rays shorter than about 3200 A. u. 
Longer wave lengths (3300 to 3900 A. u.) do not pro- 
duce erythema and appear to resemble luminous rays 
in many of their biological actions. Rays with a wave 
length of 2970 A. u. give a maximal effect. 

Finsen has demonstrated that normal blood absorbs 
light rays in large amounts, and it is quite possible that 
changes in the chemistry of the blood results therefrom. 
Exposure to the sun will produce a general leucocytosis 
with relative lymphocytosis, effects which result also 
from exposure to the rays of the mercury xdpor quartz 
or open arc lamps. xS 

That ultraviolet rays possess penetra qualities has 
been known for many years fron experiments of 
Finsen, Jansen and Gebhardt. E 's original method 
was to concentrate actinic through rock erystal 
lenses. The light could pak ssed on any body area 
which had been first ren@@yéd as bloodless as possible, 
for Finsen believed (gj the presence of blood in a 
part rendered that impenetrable to the chemical 
rays and therefo ud im results as far as any effect 
on the tissuesiSQoncerned. 

It is ne that the ultraviolet rays from the mer- 
cury-qua amp have a superficial effect, the depth of 
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penetration depending on the type of tissue and the 
freedom from foreign deposit. Contact applications 
with the water-cooled apparatus are not now employed 
except in glandular affections, where deep penetration 
and marked reaction are sought. 

The effects of the actinie rays are dae to either local 
or general radiation. The local action is regarded as 
stimulating or destructive; the general, as biologic or 
metabolic. The latter action has a decided influence 
on body metabolism and on some of the chemical con- 
stituents of the blood. These contentions are based 
on experimental work with the mercury-quartz lamp, and 
similar effects have been obtained with the carbon are 
light as well. 

Carbon are light contains all the rays of the spectrum, 
while mercury light mainly contains ultraviolet and par- 
tieularly short-wave rays, with but slight powers of 
penetration. It is thought by Reyn that the effect of 
light in the deeper tissues is best obtained from a carbon 


arc lamp. NY 
That the shorter rays from the mercury xp quartz 
lamp exert a stimulating effect has "m noted. 


Some prefer to classify this action sor at differently, 
including under the one head, both ulating and irri- 
tating effects. The longer rays cR "tonic" influence, 
better understood to mean weénerative reaction. 
The technie has not been QiYersally standardized, but 
on the basis of the aboyQylassification of the rays, the 
following methods hay, ven successful. For the usual 
systemic “tonic” tr Nae given alone or supplementary 
to local treatmemtQhe individual lies on a couch, bared 
to the waist. ne body is thoroughly dried with a 
towel, darkred glasses are placed over the eyes, and 
C 
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the lamp is set twenty-five to thirty inches from the part 
to be irradiated. This distance is maintained at all sub- 
sequent treatments. If the intensity is to be increased, 
the duration of the exposure is made longer. The chest, 
back and both sides are in turn brought directly under 
the lamp. The arms should be held over the head. Just 
as frequently the lower half of the body may be similarly 
exposed. The initial radiations should be given very 
cautiously, and an estimation made of the reactivity and 
receptivity of the skin. Subsequent radiations are grad- 
ually lengthened, until the time of an exposure reaches 
twenty minutes. It is improper to exceed this limit. 
Exposures should be given three times weekly. 

If after the first or second treatment, untoward symp- 
toms appear, such as malaise, headaches, cough or 
rhinitis, the irradiations should be discontinued. General 
ultraviolet exposures should not be administered during 
the menstrual period because of the increased tendency 
towards hemorrhage at that time. 

To secure so-called alterative or PRG effects, 
the distance between lamp and pati ould þe 
shortened. The intensity of the trea t is increased 
by lowering the iamp, the time ment remaining 
unchanged. XO 

The technic with the carb tungsten arc lamps 
is similar to that with the fyercury vapor quartz appli- 
ances, save that the time Alment is markedly increased 
due to the fact that theat of the lamp makes its use 
impossible at short gh. 

It is ben a SS snow that the skin and body may 
develop a Roy immunity to ultraviolet radiations 
from a sin urce, and fail to respond to treatment. 
Subst of another type of lamp most frequently 
S 


a 


'S1iojeor[dd'e zj1en()— cg SIA 


68 PHYSICAL THERAPY 


stimulates once more the tissues irradiated, and at some 
subsequent time another change or a return to the original 
lamp may be necessary to maintain the desired reactions.' 

In preparing the water-cooled quartz unit for use, the 
water must first be turned on and set circulating about 
the burner. The rate of flow must be moderate and 
steady. The rheostat is set for "low," the current is 
turned on, and the lamp tilted and straightened to com- 
plete the are. The applicators may now be attached 
and the rheostat gradually turned to “high.” In the 
newest model water-cooled quartz units the maximum 
voltage may be attained in two to three minutes. The 
lamp should remain in a horizontal position for all radia- 
tions. Solid quartz applieators are preferred to hollow 
metal cylinders with only quartz condensers at the ends 
(Fig. 32). Quartz reflectors in the form of prisms are 
very valuable in approaching the larynx and the naso- 
pharynx. 

Skin surfaces may be treated with the lamp at dis- 
tances varying from one-half to six inches, RM contaet, 
by using a large quartz compressor. They e of expo- 


sure varies inversely to the square o distance. 
According to Hill and Eidinow, «4K9) Ultraviolet inten- 
sity of a lamp and the dose o employed may be 


unit being equivalent to time required to destroy 
infusoria placed in a watgy-@doled quartz cell of standard 
width at 20 degrees Nd minimal erythema dose in a 
normal white MAN y corresponds to 2 I. K. units, 


and varies "en 9€ to the individual sensitiveness of 
the skin. Má&h9ds for determining the sensitiveness of 


expressed in terms of m ling units, each I. K. 


* These tiae confirmed by the recent experimental work of Hill 
and Eidincg) 
* 
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the skin and for estimating the bactericidal power of the 
blood before and after irradiation have recently been 
described. | 

Pharyngeal and laryngeal applications must be made 
cautiously as the mucous membranes of the pharynx and 
larynx will not tolerate intense ultraviolet light as com- 
pared with the membranes of the nose. The treatment 
of the nose with quartz rays has long been unsatisfac- 
tory. This may be attributed to the failure of penetra- 
tion of the thick mucus covering the nasal membranes. 
The nose should be properly prepared if the rays are 
to be therapeutically effective. Several preliminary 
measures serve the purpose; namely, (1) intranasal 
diathermy, (2) argyrol tamponage, (3) tamponage with 
a weak solution of magnesium sulphate. 

The nasal applicator is introduced into the nose, after 
being inserted in its place on the lamp. The lamp should 
not be held by the attendant, but should be fixed on the 
bracket or portable stand in such a way that it can be 
brought up to the patient who sits in a chair Di to it. 
The patient should relax and be made thogxNlily com- 
fortable during the entire procedure. W, aasal appli- 
cators are employed, the patient sho withdraw from 
the lamp at short intervals. V ogg are obvious. 
The intensity of the rays is at of the applicator, 
and by frequent withdrawals furing a treatment all sur- 
faces of the nasal membraneNake irradiated. 


For some nasal affect direct raying of the mucosa, 
without quartz appli ordi desirable. The preliminary 
measures of prepa are carried out; then a bilateral 
funnel-shaped C um (Fig. 33) with fair-sized open- 
ings is pache O the lamp. The patient adjusts him- 
self in sues way that the rays are directed into the 
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nasal chambers. The time duration of such a treatment 
is gaged by the factors already mentioned. On the aver- 
age, three to five minutes will suffice, providing tolerance 
has been built up by previous radiations. 

Quartz rods are employed for either external or middle 
ear affections. Short exposures are usually advocated, 
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ing of ear canal (note that no quartz rod is used). 
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but here again no definite rules can be laid down. 
Direct raying of the ear canals is valuable in some cases. 
(Fig. 34.) The use of sensitizing substances in the nose 
and in the ear are discussed under the treatment of nasal 
and ear diseases. 

The cornea and conjunctiva may be treated with small 
quartz or prismatic applicators at short distances. The 
local reaction and bactericidal effects are greatest at close 
range and diminish with the intervening distance between 
the lamp and the part irradiated. 
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CHAPTER VI 
X-RAYS 


Professor Roentgen, while experimenting with vacuum 
tubes known as Geissler and Crooks tubes, discovered 
that when a tube of partial vacuum was charged with 
a high-tension electric current, certain rays were gen- 
erated, which, though not visible, had the power of fog- 
ging photographie plates. He found also that he was 
able to illuminate a fluorescent screen at a considerable 
distance away from the tube. Owing to the unknown 
character of these peculiar rays, he named them X-rays. 

The rays so generated were later found to be capable 
of penetrating many elements otherwise opaque to ordi- 
nary light. The different elements in the human body 
seemed to offer varied resistances to the raxyà the more 
dense tissue permitting less of the rays to Ke a photo- 


graphic plate. The result naturally e recording 
of a lighter image, perfect outlin the bones and 
other internal organs being sino 

Experimentation gradually dea the recognition that 
the X-rays had a decided effGct'sfi animal tissue, an effect 
which differs according to(tye apparatus employed and 
the dosage of the rayg@yOther factors, too, play their 
part, so that the us -rays for therapeutic purposes 
requires at least o erento knowledge of the prin- 
ciples dieu 

Inasmuch aslevelopment of the high-tension current 
was a ie) atively simple matter, it was soon recog- 
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nized that the really essential portion of the appliance 
is the tube which produces the X-rays, because the best 
apparatus for the production of high-tension currents 
will prove valueless if an improperly designed or poorly 
constructed tube is used. 

X-ray tubes consist of thin-walled glass bulbs, into 
which project two hermetically sealed terminals through 
which the high-tension currents pass. The negative 
terminal, which is termed the cathode, terminates in a 
concave surface with radii focusing on the surface of 
the positive terminal, known as the anode or target. 

When the negative side of the high-tension current is 
connected to this cathode, minute electric particles, or 
cathode rays, fly off at right angles to its surface, and 
owing to the shape of the cathode these particles focus 
on the target from which X-rays are radiated in all direc- 
tions. When this high-tension current is of sufficient 
power, these little particles continue to strike the target 
and a continuous beam of X-rays is emitted. The target 
surface sets at an angle of 45° so that UST can 
be projected outside of the tube where the Q» be used. 
The greater number of them, therefor radiated at 
the angle of reflection, considering the De e of approach 
of the cathode the angle of "ren 

The cathode rays coming (mM jApid succession and 
impinging upon the target ipe similar to the con- 
tinuous striking of a hamer, with a consequent trans- 
formation of energy—hesby eat is radiated at the point 
of the impingement iie target, depending upon the 
number of cath ys and the speed at which they 
travel. This heaXyhich can easily reach a melting point, 
regardless offro material used in the target, will destroy 
the target change the quality of the rays produced. 
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The penetrating power of these rays varies with the volt- 
age across the terminals. 

Two types of tubes are used. The older one of the 
two, known as the gas tube, is not exhausted to a perfect 
vacuum. A small amount of air is permitted to remain 
as conductor for the cathode rays. The amount of gas 
left within the tube controls the amount of current that 
will pass through the tube for a given voltage across 
its terminals. In prolonged usage, some of the gas will 
be absorbed by the metal parts and some will be depos- 
ited on the glass wall of the tube. A so-called regenerat- 
ing device which became a necessary part of every gas 
tube is nothing more than a chemical to release small 
amounts of gas into the tube when an electric current 
is passed through it. The device usually consists of a 
smaller tube with an additional terminal to which one 
terminal of the high-tension current can be connected, 
and through which currents of short duration can act 
on the chemical releasing the gas as desired. 

A distinct disadvantage of the gas tub, the fact 
that heating of the anode during heay prolonged 
exposures releases gas from the meta S of the tube. 
This lowers the vacuum, which i n increases both 
the amount of current through P tube and the heat 
of the anode. The proces QE s this form of tube 
diffieult to operate and ilio continued watchfulness 
on the part of the operator If due care is taken, the 
small amount of T ME by the anode in such 
instances will be rbed after the tube cools off. 
There are timeg,NNwever, when the amount of gas lib- 
erated is of roca cs that the amount reabsorbed 
is rar wee the tube then becomes useless unless 


it is ws sted. 
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The other type of tube known as the Coolidge tube 
has rapidly replaced the old gas tube and is now used 
almost exclusively. The basis of its operation is a method 
which involves a hot cathode from which electrons are 
emitted to act as a medium for carrying the current 
through the tube. The amount of high-tension current 
that will pass through the tube depends upon the tem- 
perature of the filament in the cathode, this filament 
being heated electrically from an independent outside 
source of low voltage. 

The Coolidge cathode and filament combined are 
located as in the gas tube and the emanations focus 
similarly. However, the current desired is not controlled 
by the amount of gas within the tube as the tube is 
pumped nearly to an absolute vacuum and the amount 
of current passing is in proportion only to the heating 
of the cathode element. With suitable arrangements 
for control of this heat the operator has, at all times, 
perfect control of the current through this form of 
tube. 

The high-tension current necessary for exei differ- 
ent types of tubes is generally produce f a step-up 
transformer which is far acad to d inefficient 
tesla and induction coils, as the old static 
machines. CR 

Statie machines furnish a RA high voltage 
direct current for X-ray US owing to the fact that 
the machine has to be buili@ery large, and of very many 


pairs of plates to pro the amperage in sufficient 
quantity, it is replac the induction coil, very similar 
in construction t resent-day transformer, but with- 


out a closed ir core. The magnetic flux travels 
through the AÐ which offers a very high resistance, a 
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fact which reduces efficiency. The induction coil operates 
on a direct current. A magnetic vibratory interrupter 
is used on the small type of induction coil, and electro- 
lytic or mercury interrupters on the larger sizes. 

The interrupted current was passed through a series 
of turns of heavy copper wire, inducing a current in the 
secondary circuit, somewhat similar to the winding on 
the modern alternating current transformer. On the 
modern transformer a true sine wave is produced, whereas 
in the induction coil the current produced was almost 
of a true direct current nature. 

The modern high-tension transformer operates on 
alternating current and furnishes such a current of high 
voltage. The transformer consists of a laminated, soft 
iron core on which insulated, heavy primary wire is 
wound for the primary circuit, and, as in the case of the 
induction coil, the secondary consists of many hundreds 
of turns of finer, insulated wire. This wire is wound on 
spools and the spools connected in series. The ratio of 
the turns of the primary as compared with N turns of 
the secondary govern the voltage producegs 

As has been mentioned, the current ig@ high voltage 
and the voltage of one complete A just as great 
above the line as below, necessitaWWé the use of some 
rectifying device. One comr used is shaped like 
a rotating disc connected to [one motor. Such 
a rectifier is very efficient. Qhother is the modern self- 
rectifying Coolidge tube Gyhich takes the alternating cur- 
rent from the trans r and permits but one side of 
| the wave to pass. s said that such a tube will stand 
| 100 m. a. at a p peak voltage for 10 seconds. "There 

are other KC tifying deviees on the market at the 
present tiggi uch as the Army tube which rectifies cur- 
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rent up to 5" back ups, or about 85,000 peak volts, carry- 
ing this current for periods of 15 to 20 seconds. 

For our purposes, that is to say, for the treatment of 
the eonditions usually encountered in oto-laryngologie 
praetice, tubes with lesser penetrating power are required. 
The only exceptions are primary or metastatic malig- 
nancies. As a general proposition, we need for our work 
a small X-ray apparatus giving us as little as a 5" back 
up spark gap. A Coolidge tube with a radiator arrange- 
ment (Fig. 35) is to be preferred because it exceeds in 


arrangement. 


therapeutic efficiency any other tube manufactured at 
the present time. 

There are various makes of X-ray machines which are 
well adapted for “small dosage" work. 
directed to the great care which must be e 
hook up, and in the protection or insul of exposed 
parts of the machine and the wiring. is not infrequent 
that these latter precautions are ign resulting in 
injury to the operator. 

It is well established that dégagé of X-rays is of thera- 
peutic importance. Stimulgbn, inhibition or destruc- 
tion may be produced, ending on the dosage used. 
The X-rays also NO selective action on new or 
embryonic cells. lonizing" dose is very small, less 
than a “stimulftigy”’ dose. For instance, an “ionizing” 
dose may heegiven with a 5" back-up spark gap, 12" 
anode skin Wace, three millimeters aluminum filter 
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and a five milliampere-minute dose. The skin distance 
and filter, or any of the other factors, may be modified 
to suit the individual case. Often a 7” or a 9” spark 
gap is necessary. Stokes advocates a so-called “diminu- 
tive" dose of X-ray for the treatment of partial deafness. 
This work is described in greater detail in a later chapter. 

Small X-ray dosage is said to be more efficient when 
used in conjunction with other physical agents, viz., 
ultraviolet rays, conversive heat, et cetera. (Sampson.) 
This is not always the case, for small doses of X-rays have 
retarded the favorable progress in a small series of 
patients with defective hearing who had done unusually 
well on diathermy and negative galvanic treatment. 
There is no question, however, of the increased effective- 
ness of the X-rays when used with the ultraviolet rays. 
Sampson stated that while the X-ray alone, or ultraviolet 
alone, will clear up a condition, such as lupus, for 
instance, their combined use will attain much better 
results. In this we are fully agreed. 

The X-rays attained considerable favor by some sur- 
geons for the shrinkage of lymphoid tissue à d for the 
reduction of hyperplastic thyroids. X4 have proved 
very satisfactory in tuberculous gla The favorable 
results in this affection have be ugmented by the 
additional use of ultraviolet r Sear tissue, especially 
of recent occurrence, is sai dob disintegrated by 
the action of the X rave, Cheloida too, sometimes dis- 
appear under X-ray th@ppy. 

Skin affections whi ave resisted the older methods, 
and even the quaN=‘ray, sometimes rapidly disappear 
when only on wo X-ray treatments of small dosage 
are given. w is especially true in stubborn acne and 
intraetab]tNS8zema, and in some parasitic affections. 
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Unfortunately, we are as yet in no position to give a 
final report on our work with small doses of X-ray in 
deafness. Sufficient time has not elapsed for final judg- 
ment. We have, however, reviewed the work of Rich- 
ardson, Stokes and other authors, and we have quoted 
freely from their reports. The experiences of Witherbee, 
Denman and other clinicians, in conditions other than 
deafness, are striking, and excerpts from their published 
articles will be found in several of the following chapters. 
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CHAPTER VII 
EYELIDS AND CONJUNCTIVA-LACHRYMAL APPARATUS 


Gencral Remarks.—The treatment of diseases of the 
eye with electrophysical agents is to be regarded as a 
step forward, for cures by the older methods were 
attained at the expense of time and energy. There are 
many diseases of the eye that probably never will lend 
themselves to treatment with electricity, and there are 
many conditions for which electrotherapeutic methods 
are of but auxiliary value. It is certain, however, that 
by the use of physical agents, properly applied, a sub- 
stantial improvement in therapeutic results may be 
anticipated. 

Hordeolum.— Radiant heat-light is the agent indicated. 
After twenty minutes exposure to the incand nt lamp, 
the stye is cauterized with the point of a sh pplicator, 
dipped in 95 per cent phenol solution. ay $ is followed 
with a small aleohol swab. One or tv Cyeatments usually 
suffice for the average case. If ee ine error is at 
fault, properly fitted glasses S e prescribed, other- 
wise recurrence of the Men common.  Indiscretions 
in hygiene and impaired genéval health are other etiologic 


factors which frequent quire correction. 
Dermatoses of the(d51dS.— Eczema, herpes, and other 
skin affections us occur at a time when other parts 


of the body arg ginilarly involved. If the affection is 
entirely locam character the ultraviolet rays will prove 
of value. ree or four treatments with the water- 
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cooled lamp usually 
suffice, and these for 
very short intervals on 
alternate days. (One 
minute for every inch 
from skin.) Avoid the 
use of ointments or ir- 
ritating soaps during 
this therapy. 

Acute Conjuncti- 
vitis.—After removal 
of the immediate 
cause, active treat- 
ment by means of the 
radiant heat- light 
(Fig. 36) is instituted. 
Treatments should be 
frequent, twice or 
thrice daily, if possi- 
ble, and h séance 
should XN no less 
than Coty minutes. 
It AN remarkable how 
awrkly an acute con- 
&ncetivitis will respond 
to this single agent. 
Pain and discomfort 
are promptly relieved 
after the first expo- 
sure, with subsequent 
Fic. 36—Treating&cgnjunctivitis with retrogression of the in- 
rdg heat-light, flammation. The pa- 
es 
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tient should keep the eyes closed while under the 
lamp. | 

The situation is entirely different when we are to treat 
an acute conjunetivitis of a specifie type, especially 
gonococcal ophthalmia. This serious infection calls for 
cold applications, collyria, and other medicinal remedies 
as indicated. Radiant heat-light is simply an adjuvant 
to other well-known procedures. 

Chronic Conjunctivitis.—The palpebral type is stub- 
born to treatment, but good results have been reported 
with the use of X-rays. The dosage is necessarily small 
and the intervals between treatments depend on the 
progress made. Sometimes positive galvanism works 
successfully when other methods fail. The phlyctenular 
type of conjunctivitis yields more readily, and should 
be treated with the high-powered incandescent light at 
daily intervals. Exposure should be of thirty min- 
utes duration. Eye medication is employed as usual. 
Chronic conjunctivitis frequently yields to ultraviolet 
radiations from the water-cooled lamp. The) technic 
is similar to that employed in the treat of tra- 
choma. 

Vernal Catarrh.—Some ND this country 
and abroad consider vernal catarrh , local manifesta- 
tion of a constitutional derangemQe)yt* Therapeutic tests 
seem to substantiate this E although no conclusive 
evidence is available.  Afe?», administered intraven- 
ously, for its caleium 1, is said to be of decided 
benefit. This wouldqtG)kTAo indicate that the disease is 
influenced by som or in calcium metabolism, prob- 
ably a blood ceim deficiency. The best plan is to 
use both eee general measures. One should apply 
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ultraviolet light by means of the water-cooled lamp to 
the everted lids and irradiate the body with the air- 
cooled lamp. The administration of thyroid extract, 
one-fourth grain, and calcium lactate five to ten grains 
before meals, three to four times daily, is helpful. When 
the symptoms abate, the medication may be given but 
once or twice a day. The light treatments are adminis- 
tered on alternate days. We have not found it expedient 
to employ intravenous medication and, therefore, do not 
advocate its use. 

It would be interesting to determine the blood calcium 
content and basal metabolic rate of a large series of cases 
of vernal catarrh. Our own experience is too limited 
to enable us to present conclusions. 

Trachoma.—Metallic cataphoresis has been used for 
the treatment of tra- 
choma for many years. 
Neiswanger claims pri- 
ority for thig method. 


rent of three 
peres for ten 
tes. The eye is 
t anesthetized with 
cocaine solution or some 
other local anesthetic, 

such as butyn 

pem «9 ii Coleman, in 1908, 


to tracho 


suggested the use of 
A and at that time reported a series 


X-rays for tr 


of thirteepegases, twelve of which were successfully 
treated. e then various changes in technic and newer 


BAN ave been suggested. 
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In the very acute stage, the use of the high-powered 
incandescent lamp at close range, to the point of toler- 
ance, several times daily, is recommended. As the dis- 
ease becomes subacute, quartz light (Fig. 37) is indicated. 
It is essential to produce marked reaction, for without 
it good results cannot be 
expected. The treat- OG : 
ments are given daily. QD] — 
The compression method SN Ẹ E oc = 
(Fig. 38) is superior to 
any other, although some 
prefer to leave a space 
between the lid and the 
applicator. 

In a few cases in which conservative plans were not 
sufficiently effective, X-rays and ultraviolet light, at alter- 
nate sittings, produced relief from all symptoms. The 
use of the high frequency current has not given success- 
ful results in trachoma, 
many invegtj&9ors re- 
porting co te failures 


with thi ocedure. 
ion. — Ultra- 


C 
ER light by compres- 


on the conjunctival 

side is sometimes of 

3 Z value. In stubborn cases 

oe es ce electro-desiecation is em- 
$ —Ieetrodesicq 7 

m ADAE NO ployed. E needle elec- 

trode (Fig. 39) is thrust 

into the swelling by way of the conjunctiva, and the cur- 

rent turned. ufficient to produce a moderate swelling. 

Or REA may be utilized after the chalazion 

has ee incised and curetted. Surgical diathermy 


Fic. 38.—Compression method with 
quartz prism applicator. 
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insures the complete destruction of the lining of the 
chalazion and thus prevents recurrence. 

Pterygium.—After anesthesia, the growth is pierced by 
a needle electrode near its base and destroyed by electro- 
desiccation. The part extending to the cornea can now 
be dissected or destroyed by further desiecation. If the 
pterygium extends over the cornea, it is advisable to first 
dissect the growth free and then coagulate its base, using 
the D’Arsonval current. The base of the growth may 
be destroyed with positive galvanism. 

Malignant Tumors.—Epitheliomata, rodent ulcers, 
and sarcomata, are treated successfully with surgical 
diathermy alone, or with X-ray and radium emanations. 
For small tumors, diathermy is without equal, for there 
is a minimum production of post-operative disfiguration. 
The combined methods of surgery, X-rays and radium are 
sometimes best suited for large new-growths, or any of 
these procedures may be used after electro-coagulation. 
Rodent ulcers sometimes respond unusually well to zine 
ionization. 

Angiomata.— These may be destroye Ne positive 
galvanism, using a needle electrode w3 the growth. 
When the tumor is small, compressi Cy raviolet irradia- 
tions may suffice. In severe case rgery and surgical 
diathermy may have to be em eM as a last resort. 


THE LACHRYML APPARATUS 
Stenosis of the Na Ckhrymal Duct.—Jarecky has 
devised a set of sp ilators or probes, with which 
he employs the n Ne galvanie current. By means of 


dilatation (Fig 497 and simultaneous electrolysis (Fig. 

41) repeatedgat intervals, until the strictures are com- 

pletely oveyNóme, the stenosis can be permanently 
* 
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relieved. The method described has not been thoroughly 
tried in this country, probably because of the difficulties 
in procuring the correct type of dilators for electrolytic 
therapy In dacryo- 
cystitis, the above tech- 
nic should be adopted 
except that positive cop- 
per dilators are used as 
the active electrode. 
Snow advocates the use 
of vacuum eye-electrodes 
with the static current 
when the tear duct is | 
closed, but not stenosed. Fic. 40.—Dilatation of lachrymal duct. 
Results with electro- 
therapeutic measures in affections of the lachrymal ap- 
paratus have not been consistently good. The source of 
infection is often over- 
looked. If a chronic 


ethmoiditis RV fault, 
Neat meas- 


| proper si 
ures m e employed 
| for i rection. When 


ste®šís is present, gal- 
OE is a logical pro- 
x cedure, which properly 
applied in conjunction 
with other treatment, 
not necessarily electro- 
therapeutic in charac- 
ter, will afford favorable 


; 4 . ‘es S. 
lia. A Coe abi with dilator results 
sition, Dacryocystitis.— 
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Friel recommends ionization and gives the following tech- 
nic: The sac should be washed out with a zine sulphate 
solution, and the current conveyed to the cavity by 
means of the platinum needle of a syringe insulated on 
the outside with celloidin or shellac. A piece of rubber 
tubing connecting the outer end of the needle with a 
funnel filled with zine solution, will suffice for the dis- 
tention of the lachrymal sae with the fluid. 


CHAPTER VIII 
CORNEA, UVEAL TRACT AND RETINA 


Corneal Ulcer.—The establishment of the cause or 
causes of corneal ulcer should precede treatment. Elimi- 
nation of foci of infection and correction of systemic 
disorders are important. Many ulcers are due to infec- 
tion of dental origin, requiring preliminary dental care. 
Tuberculosis or syphilis should always be inquired into 
and corrected on established principles. 

Several methods of treatment have been recommended, 
Atropin is used from the very outset. If cauterization 
is indicated, electrodesiccation is preferable to the older 
methods. Negative galvanism over the lids (Fig. 42) 
stimulates repair. In ulcers which require no eauteriza- 
tion, the use of atropine and radiant aes uffices. 
The eye should be kept covered in the intel between 
treatments. 

It is claimed by several enthusi workers that 
quartz ray therapy rapidly NE corneal ulcers. 
While this has not been incen ertibly established, 
ultraviolet radiation is neg on general principles 
and can be employed witput in the least affecting or 
interfering with any oth@’Nnethods of therapy that one 
may desire to employ 

Birch dem Berlin has treated 531 cases of 
infectious diseas@e#f the cornea in a period of six years. 
The first casee@pider treatment were ulcers of the cornea, 
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mostly serpiginous in character (281 cases) with positive 
pneumococeusfindings. Generally, improvement occurred 
after a few irradiations. The average duration of treat- 
ment was two weeks with two daily irradiations for five 
or six minutes; aside from this only atropin and hot 
compresses were used. Only 24 cases could not be 
arrested. The others reacted more or less rapidly, 
although some small superficial uleers and a few deep 
infiltrating ulcers remained stubborn. The treatment 
was painless and no injuries of the lens or eyeground 
were observed. The scars were very delicate and rarely 
did a case terminate in perforation, ectasis of the scar, or 
secondary glaucoma. Recovery was effected in 92 per 
cent of the cases of serpiginous ulcer. The irradiations 
proved excellent also in diplobacillary ulcer (22), ulcer 
in pannus (48), marginal ulcer (30) and stubborn serofu- 
lous ulcer (45). Superficial keratitis and freshly infected 
injuries of the cornea responded well. The results were 
less favorable in deep, interstitial and tuberculous kerat- 
itis and episcleritis. - 

Denman believes that. ultraviolet rays ac Sedati 
tion of the bacterial protoplasm. His t c is as fol- 
lows: The water-cooled quartz PEN mp, with the 
small quartz rod extension (3mm. a , 215 in. long) is 
utilized. The top of the rod is Gy d on the infected 
area, not in contact, but 3-4 mpimeters away. The axis 
of the rod should be at a rið angle to the surface of 
the area treated. The res 45 seconds to 1 minute. 
The patient feels nei ly eat nor any other sensation. 
Treatment is repe each day, but usually one to 
three applicatio(S 5 fhce. Delayed replacement of the 
destroyed corneal tissue is hastened by the stimulative 
dosage of eet Itfused rays at a longer distance. This is 
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usually done with the water-cooled lamp without con- 
denser, but the air-cooled lamp may well be used 
through the diaphragmed fenestrum, to prevent includ- 
ing the whole face. 

Zine ionization has been successfully employed for 
corneal ulcers. The technic consists of anesthetizing the 
eye with cocain solution, cleansing the ulceration and 
applying a pad of cotton, saturated with weak zinc solu- 
tion, attached to a zinc rod and pressed against the ulcer. 
A current of 1 ma. is used for five minutes. 

The treatment of so-called infected ulcers has proved 
somewhat of a problem, although it is now claimed that 
the electrothermophore is of decided benefit in these con- 
ditions. Shanahan in 1917 reported thirty-two cases of 
serpigenous ulcer of the cornea, hypopyon keratitis of 
pneumococeus origin, treated with his thermophore, in 
which the results have been very favorable. 

Young gave the following technie of thermophore 
treatment: 5 instillations each of two per cent butyn 
adrenalin 1:1000 at two minute interva S der which 
condition the procedure is entirely pain 

The thermophore is set for the R temperature, 
an applicator point is inserted Qe instrument and 
permitted to remain heated fo SH minutes to insure 
the proper temperature of ID 

A speculum is inserted a the conjunctiva is grasped 
with fixation forceps to the globe, while the ther- 
mophore tip is uer rectly and somewhat firmly to 
the diseased are required length of time. 

In selecting t NA of the applicator, one somewhat 
smaller than (3 size of the ulcer should be used, as the 


cornea mae for a distance of about one millimeter 


in a ae 


ions from the periphery of the applicator. 
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For an ulcer 4 millimeters in diameter, an applicator tip 
of 3 millimeters in diameter is sufficient. 

When the ulcer is large and has a definite advancing, 
undermined are, it usually suffices to apply the instru- 
ment to the advancing edge or are of the ulcer, in which 
ease it may be necessary to apply the instrument to some 
other portion of the ulcer in 24 to 72 hours, as shown by 
progressive areas. 

To stop the progress of an ulcer, high temperatures 
are used, directly applied to the lesion. One application 
is usually all that is required to effect a cure. 

To stimulate regression and absorption, lower temper- 
atures should be used This is attained by holding the 
applicator at a little distance from the ulcer. 

Young believes that the thermophore is virtually a spe- 
cific in the treatment of so-called infected corneal ulcers, 
relieving pain, stopping progress, and insuring the best 
possible visual results. 

Interstitial Keratitis  (Syphilitic).—Doses, of one- 
fourth of a Holzknect unit of X-ray at six ey appli- 
cations have been employed by Japiot and Sy. Early 
treatment before the period of vasculapktion, acts by 
aborting the process and bringing ajQU a restitutio ad 
integrum. Their conclusions arg; irradiation gives 
the best results in heredospeci itis, less in that of 
uncertain etiology, and ast in scrofulous infants; 
(2) the X-ray acts bette: e inflammatory form with 
active congestion of Ci segment and intense 
subjective IN in the torpid form; (3) the 
younger the de e better the results; (4) treat- 
ment should b TUA as early as possible; when insti- 
tuted duringGhe first few weeks it may actually abort 
the eo one of the characteristic effects of irra- 
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diation is cessation of pain and prompt disappearance 
of photophobia and blepharospasm; (6) in untreated 
keratitis the regular stages of evolution are infiltration, 
vaseularization, and reabsorption; in those treated from 
the onset vascularization is always absent or is seen only 
in a few discreet vessels at the periphery of the cornea. 

Two cases are reported by de la Vega who employs 
thirty per cent of the erythema dose filtered by two mil- 
limeters of aluminum, giving one treatment every three 
weeks until five or six are given in all. He believes that 
X-rays are beneficial in interstitial keratitis at any stage, 
being especially serviceable in resolving the deposits pro- 
duced by this disease on the cornea. The results of the 
initial applications vary according to the early or late 
stage of the disease. General treatment must be car- 
ried out at the same time in addition to the topical 
measures. 

Interstitial Keratitis (Tuberculous).—Edgar Mayer 
and his associates produced an experimental bovine 
tuberculosis of the cornea in rabbits ang ciate it 
with quartz mercury light alone, or in corp nation with 
certain sensitizing substances, chie dyes, directly 
applied to the lesions. The resu pave distinct evi- 
dence of the marked differen the treated eyes as 
contrasted with the contr CAN tons in response, 
according to Mayer, secur different exposures and 
the different sensitizing tances employed. 

This experiment h vain application. Several 
patients, principe ildren, have responded well. 
General ultrayicfey irradiations were employed in addi- 
tion. Mayer Gre an important point, commonly over- 
looked Page a hatnibleres prone to depend almost 
eh local measures. “It seems imperative in all 
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forms of tuberculosis to which light is applied to combine 
both general and local irradiation. It has been shown 
that healing takes place in 30 per cent more of cases 
of lupus vulgaris when general body irradiations are used 
in addition to local exposures." (Mayer.) 

Iritis—Cyclitis—lIrido-Cyclitis.—One should deter- 
mine whether the inflammation of the iris is primary 
or secondary, and whether it is a local affection or a 
consequence of some general disease. Syphilis and tuber- 
culosis must always be borne in mind, although many 
patients give a history of rheumatism or other condi- 
tions which tend to indicate the presence of metabolic 
disorders. 

The local treatment of iritis represents only one avenue 
of attacking the disease, unless it be purely local in char- 
acter. Local therapy must be supplemented by general 
measures based upon the underlying etiology. 

The use of electrotherapeutic agents for iritis almost 
always answers the need of local treatment. If some 
metabolic disturbance exists, this often can avorably 
influenced by general ultraviolet irradiati EN hese are 
of decided advantage also in some ca Q tuberculosis, 
in rheumatism and in diseases DEO ed by alterative 
treatment. Q 

Much of what has been s tO orneal ulcers applies 
also to iritis. Corneal el infrequently occur with 
a complicating iritis and. nothing should be used for one 
which would EDAS he other. Active hyperemia 
calls for ice or qw pstks. Atropine should be used 
promptly. Whe yke active hyperemia has become pas- 
sive, radiant $e3t-light should be applied by means of 
a 1500-watG4ncandescent lamp at least once daily, for 
thirty mifiytes, if the patient comes to the office. If the 
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patient is confined to bed, the lamp treatments should 
be given two to three times daily. 

The high frequency currents have been advocated 
because of their ability to promote reparative processes, 
to stimulate phagocytosis and to increase elimination. 
Caution must be exercised in their application, and they 
should be used only in selected cases. They are not 
advocated as a routine measure. If pus is retained in 
the eye, diathermy is definitely contraindicated. 

Atropine, radiant heat-light, after the acute hyperemia 
has subsided, and general ultraviolet irradiations, have 
served our purpose in the majority of cases. 

Rest, elimination and regulation of hygiene in general, 
are essential for good results, irrespective of the methods 
of treatment instituted. Details will depend upon care- 
ful consideration of the history, laboratory tests and the 
presence of symptoms which require prompt relief. 

Choroiditis.—In this affection there are usually no 
external evidences of inflammation or pain. “The eye 
looks normal externally, and the disease manifasts itself 
to the patient only through disturbance in S and to 
the physician only through ophthalmosgQ de examina- 
tion. But if the disease passes over t terior portion 
of the uvea, it becomes erage ri through 
the symptoms of cyclitis and ITH irido-choroiditis).” 
(Fuchs. ) 

The treatment with electri agents is similar to, and 
the contraindications pra@pally the same as described 
under iritis. Diather absolutely to be restricted to 
the = iita, Dire ide choroiditis. Constitutional 


therapy when cud is of foremost importance. 
d 


“Local agents A 
the exudat 


aim to produce rapid resorption of 
he choroid and the retina, and also in 


a 
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the vitreous.” (Fuchs.) This is best accomplished by 
galvanism, radiant heat-light and general body irradia- 
tions with the air-cooled quartz lamp. Proper hygienic 
measures are essential. 

Galvanism is indicated in suppurative choroiditis and 
occasionally proves of considerable value. 

Retinitis.—Electrotherapy is contraindicated in the 
acute stage. The hemorrhagic form, which is commonly 
associated with hypertension, requires 
rest in bed and appropriate therapeusis. 
Later, high frequency currents should be 
applied. An improved technic for apply- 
ing direct diathermy to the eye is illus- 
trated in Fig. 43. Daily treatments 
should always be given preferably by  €— —““<—= 
the physician himself or by a trained Fro. 43 —Active 
assistant under his direct supervision. run id 

Retinitis may coexist with choroiditis. the eye. 
So-called choroid-retinitis i$ the result. ` 
The general care and treatment advised for retinitis ap- 
ply to this affection as well. S 

Episcleritis.—The X-ray is considere ee thera- 
peutie agent. Numerous exposure re necessary. 
Palliative effects may be obtained MMAscleritis and epi- 
scleritis with the therapeutie eR but relief is only 
transitory. Too much should,n&be expected from elec- 
trotherapy in these condis Negative galvanism, 
with the pole saturated Qyith chloride of sodium, and 
applied to the closed } as proved successful. Empha- 
sis must be laid oy necessity of constitutional treat- 
ment. Q 

Leduc report®guccess with negative galvanism accord- 
ing to ex nie: The anode is applied to any suitable 
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part of the body, and a tampon electrode covered with 
several thicknesses of absorbent cotton, impregnated with 
a warm solution of sodium chloride, is applied and kept 
for a quarter of an hour on the upper eyelid. The eye 
being shut, the strength of the current is gradually raised 
to 5 or 6 ma., and two or three séances are given weekly. 
The pain subsides, the granulations and vascularization 
of the sclerotic disappear, and complete recovery rapidly 
ensues. 


CHAPTER IX 
OPTIC NERVE 


Diseases of the optic nerve constitute a group of affec- 
tions for which therapy has been of little avail. The 
determination of the exciting and predisposing etiologic 
factors is usually very difficult, rendering prognostic 
deductions uncertain. 

Anatomically, the optic nerve may be divided into 
three parts, the intraocular, the orbital, and the intra- 
cranial. 

The first portion of the nerve enters the eye through 
the scleroticochoroidal canal. The fibres at this point 
are traversed by numerous connective tissue septa, the 
lamina cribosa, which is the weakest spot in t ye and 
the first to give way in increase of ocular toh. The 
nerve fibres in the lamina cribosa are surg 
resilient, tough connective tissue fibresetwwondition which 
does not prevail in any other part S nerve, and it 
is here that constriction and stig} ation of the nerve 
most frequently takes place. K 

The orbital portion extends Xtrom the eye to the optic 
foramen and is S-shape Qn other words the length of 
this part of the NO Water than the distance which 
separates the eye fra Mth 


ed by non- 


e foramen. On this account the 


posterior pole e eye is normally freely movable, 
while in inflgagmátions of this portion, movements are 
painful andNN"times almost impossible. The sheaths of 
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the nerve are continuous with those of the brain, and the 
spaces between them are occasionally the site of accu- 
mulation of fluid. 

The intracranial part starts in the short bony optic 
canal, where it may be compressed easily by inflamma- 
tion or changes in the bony wall. 

The nerve passes to the optic chiasm, flattened and 
covered only with the pia. The fibres of both nerves 
decussate here and pass on to the subcortical and cortical 
centers. 

A great variety of diseases may affect the optic nerve 
in all or in some of its divisions, and cause changes vary- 
ing from simple hyperemia to primary or secondary 
atrophy, or merely subjective symptoms, as in toxic 
amblyopia. The latter state may occur acutely, as in 
alcohol poisoning, or chronically, as in poisoning with 
nicotine and alcohol. The causes of objective changes 
in the nerve are given by Fuchs in the order of their 
importance, and may be tabulated as follows: 


1. Brain diseases. «e 


(a) Tumors. 
(b) Abscesses, thrombosis of see Qs apop- 
lexies, and cysts. 
(c) Disseminated sclerosis, ac Qi chronic menin- 
gitis, and hydrocephalu 
(d) Spinal cord disease. O 
(e) Injuries. 
2. Syphilis. O 
3. Acute infectious fe (D disease, chronic disturbances of 
nutrition, and ghd especially by lead. 
4. Acute anemia NN 
5. Heredity. 
6. Orbital affegdons, such as inflammations and tumors. 
(It shout be noted that in children the usual causes are 
tubereiss, meningitis, and hydrocephalus.) 
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The essential nerve changes begin with edema and 
cellular infiltrations of the perineuritic connective tis- 
sues. The pathologic changes penetrate deeper into the 
nerve, by extending along the connective tissue septa 
which surround the nerve fibres and which are actually 
continuations of the perineurium. After the acute 
inflammation subsides, there occurs a contraction of the 
newly formed tissue, which results from the cellular 
infiltrate about the nerve fibres. Atrophy may be pro- 
duced in this way. 

It is well known that involvement of the optic nerve 
is frequently a manifestation of some systemic organic 
disease. Treatment directed to the nerve only, is purely 
symptomatic and without effect on the underlying cause. 
In an idiopathic case or when the etiology is obscure, 
local treatment is justifiable. The same holds true after 
other therapeutic measures had been tried without. suc- 
cess, and symptomatic relief is sought. In virtually all 
instances treatment directed to the optic nerve is indi- 
cated during and after treatment of the prim isease. 

Two measures are indicated for the allevia of optic 
nerve affections apart from care of ERSE disease. 
These are diaphoresis generally, and XO ppzication of 


heat locally. These measures are ficial because of 


their effects on elimination an ution and the sec- 
ondary changes which they mau 

The usual means of prodycité diaphoresis, namely, by 
hot packs, electric eh hot water bottles, hot 
drinks, pilocarpin hypg@yimically, and by means of other 
drugs generally, maywe employed. Autocondensation 
for fifteen minutes With a current of 700-1000 ma. pro- 


duces a satisfaggry diaphoretic action. A cathartic, such 
as castor oi ould be administered at regular intervals 
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to insure adequate removal of intestinal end products. 
With elose observation of the pulse and blood pressure, 
autocondensation may be repeated daily. Precautions 
must of course be taken with regard to dry clothing and 
exposure to cold after treatments. 

To apply heat effectively to the optic nerve is not a 
simple matter. The nerve lies at a depth of one to two 
inches from the nearest surface and is approached most 
directly through the lids. An attempt to heat the nerve 
by way of the lateral wall of the orbit meets with less 
success. The loose areolar and fatty tissue of the orbit 
is well supplied with blood vessels and therefore dis- 
perses rather than conducts heat applied to the skin of 
the lids. Furthermore, heat applied by hot dressings, 
radiant lamps, and the like is lost to a very great extent 
by radiation and surface conduction. 

It is therefore necessary to use a maximum tolerable 
heat at the surface to produce a slight rise of tempera- 
ture in the region of the optic nerve. Heat is indicated 
on the basis of the existing pathology. ference to 
the animal experiments in the appendi II show this 
relation in still another way. In te ith diathermy, 
therapeutic temperatures within it were obtained 
with minimal surface heat and an easily tolerated 
current of medium voltage ar amperage. 

Theoretically, diatherm Should lend itself most effec- 
tively as an excellent m SS of administering heat about 
the optic nerve. Chef, it has been found of very 
great value whe properly, the technic of applica- 
tion being of ut , importance. 

The D’ Arnal current is used. A metal electrode 
(Fig. 43) & warmed and moistened with soap solution 
and fitter the closed lids. Moderate but firm pres- 
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sure is exerted. The indifferent (larger) electrode is 
similarly prepared and placed over the nape of the neck 
(Fig. 44) and firm pressure applied. To ensure good 
contaet of the electrodes, the skin surface may be lubri- 


Fic. 44—Site of Lol electrode. 


cated with any desired ge ous substance. Thus deep- 
est heat generation wi surface sparking and other 
discomforts are re NS assured. The current is 
turned on very gfadwilly, reaching its maximum strength 
in about five psjinütes. The time of a single treatment 
is 30 to 40 EA which should be repeated at inter- 
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vals of twelve to twenty-four hours, depending upon the 
severity of the symptoms and the progress made. 

In acute cases diathermy to the eye may be preceded 
by radiant heat-light for fifteen to thirty minutes. All 
treatments should be followed with some form of galvan- 
ism or the sinusoidal current. We believe negative 
galvanism or the surging sinusoidal to merit considera- 
tion as after-treatment. It is probable that the sinus- 
oidal current stimulates the vasomotor circulation, thus 
aiding the nutrition of the nerve tracts. 

There should be some amelioration of symptoms after 
a short course of treatment, but a long period is usually 
necessary to bring about results if they can at all be 
secured with the measures described. 

In acute mild cases we have observed a prompt return 
to normal vision with diathermy in less than the usual 
time required by other methods. In cases of longer 
standing, we have never seen a marked improvement of 
vision. But in these patients specially selected for 
diathermy treatment, prompt alleviation uod 
and pain in the eye was the rule. The p Ni d discom- 
fort accompanying ocular movements ‘lieved as well. 

It is generally recognized that liso of optic 
neuritis has not been good, in of any treatment 
heretofore advocated. Our ex ce has been that indi- 
viduals who were treatedXwith diathermy showed a 
retardation of the progress) of the disease, and always 
an improvement of diens symptoms other than 
visual. 

In combinatig SE approprite medical and surgical 
care, tater Per an important addition to the man- 
agement of optic nerve disease. We feel assured that 
further gine. will substantiate this view, provided 
the NS hosen for treatment are thoroughly studied. 
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CHAPTER X 
VITREOUS OPACITIES—CATARACT—GLAUCOMA 


Vitreous Opacities.— The causes of opacities of the 
vitreous are generally exudates deposited in the course 
of inflammations of the uvea or retina; but hemorrhages, 
taking place from the vessels of these membranes into 
the vitreous, either spontaneously or as a result of 
injuries, may also give rise to opacities of the latter. 

Recent opacities may be absorbed with resultant clear- 
ing up of the vitreous. Some writers advocate systemic 
diaphoresis, and this is helpful in many instances. Focal 
infection, especially with reference to teeth, tonsils, nose 
and nasal accessory sinuses should be promptly and thor- 
oughly removed, if favorable results are to be obtained 
from any method of treatment. Corrective 1 ures for 
elimination, dietary régime and absolut ntal and 
physical rest, are valuble and greatly e e effective- 
ness of general treatment. 

Much work with galvanism has ae done in an effort 
to accelerate absorption of the o Kad) Our own efforts 
have not been uniformly sucg&gsful. Galvanism should 
be employed in conjunctio h the measures suggested 
above, but requires paee. Good results have been 
reported from its usa @y@endent of other treatment. 

Direct diatherm NS proved effectual in some cases. 
The treatments Qy ISt be administered daily, or at least 
on alternate o Care must be exercised in the appli- 
cation a tiefe ctrode. It is unnecessary to use a milli- 
109 
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amperage exceeding 200. When hypertension due to 
arteriosclerosis is known to be present, autocondensation 
treatments are indicated. Metabolic disorders may be 
adequately treated with the actinic rays. General irra- 
diation of patients with vitreous opacities is now routine 
in our practice. 

Cataract.—It is well established that no medicinal 
treatment is effectual against cataract, but the electrical 
currents hold out some hope in selected cases. Negative 
galvanism merits a thorough trial. Daily operations over 
a long period are necessary, and persistency in this regard 
will often be rewarded by results. The high frequency 
currents, too, should be given a trial. Use may be made 
of the improved eye electrodes for this purpose. With 
diathermy also persistency is necessary. No claim is 
made that cataracts can be cured by electrical currents, 
nevertheless, eye surgeons have recognized that some of 


the electrical currents prove successful in some incipient 
cases. 


The administration of calcium salts thyroid 
extract has been recently suggested an an ct in the 
treatment of incipient cataracts. Th medies may 
be beneficial to patients in whom angaNologic indication 


has been established. General um with the ultra- 
violet lamp are now employed bvious reasons. 

Too much emphasis meet laid on the importance 
of eradicating every focuSXf infection which can be 
detected. Systematic ination will deter the rapid 
progress of a cata R many patients. 


Diabetes, Ka and other diseases which may act 
as direct or fdiréct causative factors, require specific 
tr rs 


Catar: "e^ ther than those incipient in character, 
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should not be treated with physical agents, until further 
experimental work with electrotherapeutie methods con- 
ducted by many investigators shall throw more light on 
this important subject. 

Harris advocates electrotherapy, rest and exercises in 
the treatment of cataract. His technic embraces pneumo- 
massage by means of a small pump giving suction 
with release (1-134 in. stroke, 60-600 vibrations per min- 
ute) for three minutes; high frequency for seven to ten 
minutes; constant current (3-10ma) ten to fifteen min- 
utes (changing once a week or oftener, according to con- 
ditions, from the constant current to the galvanic sinus- 
oidal) ; palming thirty minutes three times daily; flash- 
ing and swinging, both for “far” and “near,” as often as 
possible; vibration of the third, fourth and seventh cervi- 
cal vertebrae with a hard vibratode for three minutes. 
The patient must be taught to apply palming, flashing 
and swinging himself, and he should continue these exer- 
cises at home. The duration of the course of treatment 
varies from three months to two years. 

Harris briefly reports eight illustrative c 
convinced that incipient senile cataract 
cured in this way. In cases of long ading without 
choroidal changes, the vision can b proved, and the 


disease arrested and We eri ae 
Glaucoma.— [Increased oe tension occurs as a 


primary disease or secondary Qs SORA such as irido- 


cyclitis or choroiditis. causes of plus tension in 
primary and secondagy(ghOlcoma may be identical, viz., 
an alteration in the ar contents of ocular secretions; 


generally, ee) e ocular causes of secondary glau- 
coma are eee vious, e.g., iritis, anterior synechis, 
retinal hem ge, etc. Primary glaucoma usually pre- 
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sents no discernible etiology, but is found to be asso- 
ciated with a great variety of local and general patho- 
logic changes. Among these are loss of vasomotor con- 
trol in the body or in the eye, anatomical changes in 
the eye, such as thickening of the fibres in the pectinate 
ligament, blockage of channels of outflow by produets 
of autogenous toxemia, and alteration in the quantity 
and quality of secretions. 

Treatment must be individualized. Glaucoma may be 
classified clinically according to symptoms, but it is 
almost impossible to arrive at a classification on a patho- 
logical basis, in vivo. All medical and surgical treatment 
should be directed to reduce intraocular tension by 
reéstablishing or reénforeing the outflow of the ocular 
fluids. Most operations have for their object the elimi- 
nation in part of the filtration angle and the production 
of a fistulous tract, through which secretions may seep 
into the subeonjunctival tissues. The object of medi- 
cinal treatment is to produce miosis and to stimulate 
the outflow of fluids by changing their Qu and 
altering the blood circulation (venese or dionin 
instillations). In primary glaucoma, 1 systemic defi- 
ciencies must be corrected; in secgadery glaucoma, the 
causative disease requires thera e nature of which 
often is diametrically oppose) at for the glaucoma. 

One can readily appreciath t e reasons for the frequent 
failure of all treatment t&pPrevent or arrest progressive 
loss of vision in this @rled malady. 

In selected NE nism and diathermy may prove 
of inestimable v cm Le Prince, in France, and Hum- 
phris, in Engfin¢have used negative galvanism over the 
eyes in Eod and have reported that pain has been 


lessened tension lowered as a result of its use. Cer- 
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tain authors claim to have obtained good results with 
diathermy, but thus far their results have not been con- 
firmed by competent observers. 

We have attempted by animal experimentation to 
establish a rational basis for the use of diathermy in 
glaucoma. The great difficulty connected with the arti- 
ficial production of glaucoma has hampered our investi- 
gations. 

We have studied the effect of diathermy on intraocular 
tension by the Schiotz and Gradel-Schiotz tonometers. 
In the normal eye there is a lowering of tension following 
the administration of diathermy for one-half hour. This 
lowering is not due to the response to external pressure 
over the eye, as pressure alone over the untreated eye 
was used as a control. Negative galvanism applied over 
the eyelids with moderate pressure produces a lowering 
of tension in some cases. The tension in normal eyes 
returns to normal in 5-10 minutes. 

Glaucomatous eyes do not uniformly respond to elec- 


tro-physical measures, owing to the- fact th hysical 
agents cannot be rationally applied on a pa gic basis 
in all cases. Relief from pain may be a(NX ipated, but 
the lowering of tension is not alway red. There is 
occasionally a tendency toward inc of tension after 
administration of physical mea * but as a general 


rule, the ultimate effect has Ser favorable. We advo- 
cate the use of diathermy arM7galvanism subject to the 
following restrictions. 

The use of these is indicated, in addition to 
the customary trea NE in early cases where emergency 
surgery is not c for. In all cases of persistent high 
tension, regigting medical and surgical treatment, 
diathermy ey ealvanism should be tried. Painful abso- 
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lute glaucoma may often be ameliorated with diathermy 
alone, and enucleation thereby avoided.  Prophylacti- 
cally these measures may be found of great value in 
two instances: in the intervals between attacks, and 
second, after operation when adequate healing has 
occurred. 

The application of both diathermy and negative gal- 
vanism is made over the closed lids as previously 
described. While direct diathermy with metal electrodes 
is preferred, non-vacuum electrodes may be employed 
with equally good effect. During the first week all treat- 
ments must be preceded by a measurement of the ten- 
sion in both eyes. Immediately after the treatment and 
also two hours later, the tension must again be measured. 
These measurements not only serve as an index to the 
effect of diathermy or galvanism (or both) but also help 
to establish a rational basis for continued treatment. In 
our experience, cases which have responded well to 
diathermy offer the best prognosis. Certainly there are 
no untoward results from physical therapy. A 
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PART THREE 


TREATMENT OF DISEASES 
OF THE EAR 


CHAPTER XI 
THE EXTERNAL AND MIDDLE EAR 


Furunculosis.—The treatment of furunculosis of the 
external ear has at times been discouraging. Reich a 
long time since advocated air heated to 100° to 120? C., 
applied two to three times daily, with which he obtained 
good results. It was thought that the hot air reduces 
the virulence of the staphylococci and produces hyper- 
emia, resulting in absorption of the infiltration. 

During the past few years, vaccines have found many 
adherents. Both the stock and autogenous vaccines have 
been employed with some success, especially when used 
in conjunction with local treatment. 

In general, it may be said, however, p\vaccines 
have not been a method of choice in th atment of 
ear furunculosis, and the use of physic rents for this 
condition has proved preferable. KO’ quickly reduce 
the local infection, relieve the di Q ort, and altogether 
are quite satisfactory. 

Radiant heat-light should. applied for twenty min- 


utes over the affected eap, after which the ear canal is 
packed very lightly vitfehamos gauze strip, saturated 
with a 1-500 acriflaw@yselution. If the furuncle is eas- 
ily accessible on NN ‘ternal ear, short irradiations with 
the water-coole lartz lamp subsequent to the applica- 


tion of the Ipgh-powered incandescent light are quite 
serviceable} not always necessary. As furunculosis of 
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any part of the body is frequently due to some meta- 
bolic error, general body irradiations with the air-cooled 
quartz lamp serve as a valuable adjunct to the local 
treatment. 

Eczema.—The etiologic factor should be removed. 
Radiant heat-light applied twenty minutes and followed 
by exposure to the air-cooled quartz lamp at close 
range, on successive days, will prove effective in the acute 
cases. For the subacute and chronic eczemas, the blis- 
tering effects obtained by the use of the water-cooled 
ultraviolet lamp are necessary. It is not essential to 
precede application with the water-cooled apparatus by 
radiant heat-light. (Fig. 45.) 


Fic. 45—Eczema of fifteen yeu tion before and after treat- 
ment with ultkaViolet light. 


Hygienic and dietay easures should be employed, 
but the use of ointnNNfe and other medicaments is incom- 
patible with el rQherapeutic agents. 

Acute Otalgi®The usual prescription is either 5 per 
cent or 10 ent warm phenol-glycerin to be instilled 
into the canal. This may relieve, but frequently it 
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does not. If the instillation of the phenol-glycerin is 
followed by twenty to thirty minutes' irradiation with 
the radiant heat-light, complete relief is very often 
obtained and complications will be averted. It may be 
necessary to repeat the séances several times. Pain and 
discomfort diminish, and the inflammation usually sub- 
sides. If a sore throat or some acute nasal infection is 
present, these should obviously be treated as early as 
possible. 

Acute Otitis Media.—An otalgia may be the beginning 
of an abscess in the middle ear. The pathologic picture 
is well known. Radiant heat-light is the ideal treatment 
which is now quite generally employed by many otolo- 
gists. 

Gerstenberger and Dodge quote Oeken, who treated 258 
cases: 50 cases of acute simple otitis media; 5 cases of 
perforative otitis media, with mastoid involvement; 2 
cases of single mastoid opening; 50 cases of acute otitis 
media with exudate formation; 1 case of othematoma, 
and 100 cases of external auditory car runcles. 
Oeken used the heat rays in acute otitis oN with exu- 
date formation, by having the patien ke two daily 
sittings of one hour each. The ear Was lessened and 
in most cases the drum membr eared up in two or 
three days, the exudate was rede and the bulging of 
the membrane disappeared, pjecentesi was avoided and 


the infection controlled 
Gerstenberger and a or have employed the same 


treatment in HOS urative otitis media, and as an 
abortive meas A in scarlet fever and measles 
showing A membranes, to see whether the 
developme otitis media in these diseases could be 
aee e i observations were very favorable, 

* 
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Our experience with radiant energy in the various 
types of otitis media extends over a large series of cases. 
We have limited its use to acute middle ear disease, with 
or without suppuration. Relief of the otalgia is prompt. 
The heat itself undoubtedly affords this relief by its 
sedative and decongestive action upon the nerve endings; 
yet, when one observes how strikingly prompt this is, one 


a i 
Fic. 46.—Radiant heat-light in Q otalgia 


or otitis media. 


is forced to accept that the Ketration of the light rays 
is greater than is generall lieved to be, and that the 
rays themselves have n to do with the relief of pain. 

The action of the Ý rays on the affected structure 
and on adjacent PN cd arrests the inflammatory 


changes, limit infective process and, in many 
instances, preyents complications, the most important of 
which is iestoiditis, Defective hearing is also a very 
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common complieation which may occur even though the 
infection itself has been cleaned up. 

Too much stress cannot be laid on the value of early 
treatment, because it is in the first stage of otitis media 
that we have the most favorable opportunities for arrest- 
ing the disease and preserving the hearing. 

The technie in detail is as follows: (1) the patient 
should recline on a low couch or table; (2) the lamp 
should be placed at about thirty inches from the head 
(Fig. 46) with the patient lying on the side opposite 
from that of the ear to be treated; (3) the time of expo- 
sure should be gaged by the distance between the iamp 
and the part irradiated. A good rule to follow is to allow 
one minute for every inch of space. If the lamp is thirty 
inches from the ear, the part should be exposed for 
thirty minutes; (4) at least one treatment daily is neces- 
sary; (5) the lamp should not be so close that the patient 
has to complain of too great heat, even once during a 
treatment; (6) the patient's eyes should be covered with 
colored glasses. CY 

The following Reed cases illustrate the ANM effects 
of radiant energy: W. G., age 33, house Rey * developed an 
acute otitis media after an attack TC i The ear drum 
was beefy red and the otalgia severe ae indications based 
on clinical examination and sym were for immediate 
paracentesis. The patient refu gical intervention and, 
after being told of the ning of mastoid involve- 
ment, submitted to light theygpy- The radiant heat lamp was 
applied twice daily for eC minut periods. The otalgia 
was relieved after th rradiation and, after four days, 
the acute sy tone subsided to a considerable extent. 
In one week the qv im returned to normal. No drugs were 
prescribed and nw ther local measures than the light were 


used until vigolly all the acute symtoms had disappeared. 
The ear dri id not rupture. 
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E. R., schoolboy, age 6, suddenly developed an acute otitis 
media after a common cold. The parents did not seek medical 
attention until the ear drum had ruptured spontaneously and 
the discharge was profuse. Mastoid tenderness and pain were 
marked. Roentgenograms showed definite mastoid involve- 
ment, as compared with the normal ear. The question of 
mastoid operation was debated, but finally it was decided to 
enlarge the opening in the drum membrane and to apply 
radiant heat. The lamp was applied four times daily at a 
thirty-inch distance for half-hour periods. The canal was 
kept as clean as possible, by dry swabbing. In four days 
the discharge diminished, the mastoid tenderness lessened and 
the patient’s general condition improved correspondingly. 
Within ten days the ear was practically dry. There was some 
impairment of hearing, which was subsequently treated by 
other methods. 

R. E. W., male, age 4. Otitis media during course of scarlet 
fever. Discharge very profuse after spontaneous rupture of 
the drum. Distinct mastoid tenderness with little or no 
otalgia. Radiant heat applied three times daily for thirty- 
minute periods. Within one week the discharge was lessened 
to half the amount and in two weeks the ear canal was dry. 
During the second week the lamp was applied a daily. 
No drugs were employed. S. 


Chronic Purulent Otitis Media.gQY varies of 
treatment employed by otologists ronie, purulent 
otitis media are classified as: Q tiseptic; (2) suc- 
tion; (3) aération; (4) od qe (5) desiccation and 
pulverization; (6) zine iogfeation (7) vaccine; (8) 
radiant light and heat; (9tltraviolet rays; (10) sur- 
gery. We do not dd at radiant light and heat will 
help very much i wW re of chronic, purulent otitis 


media, at least oymxperience has led us to employ this 
form of energy nly in the acute type of middle-ear 
infections.. the chronic discharging ear, ultraviolet 
light has Yed for itself a definite place in therapy, 


o 
AS 
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One must first ascertain the presence of bone infection, 
i.e., sequestra or caries or marked mastoid involvement, 
and for this purpose the X-ray aids in the diagnosis. 
Ultraviolet rays will not replace surgery, and when a 
chronic otitis has reached a point of surgical indication, 
operative therapy is, of course, the measure to be 


Fra. 47.—Cleansing of ear Qr suction, 


adopted. There are, howeve Kmany patients who suffer 
from chronic running ears Orhon, no definite surgical 
indication is. present, e for this class quartz-light 
energy offers prospect curative results. 

Recent investig s have taught that in conjunction 
with ultraviole s in middle-ear infections certain 
fluorescent ,sgbstances are advantageously employed. 
These compywhds seem to augment the treatment with 

: 
S 
SS 
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light rays. Eosin. solution was first suggested and, in 
many instances, served the purpose. Since the newer 
anilin dyes have come into common use, mercuro- 
chrome is now to be preferred. Its action as a fluor- 
escent substance is similar to that of eosin. In dark- 
ness, these fluorescent substances are not as toxic as in 
the presence of sunlight or of the light from a carbon 


Fia. 48.—Instillation of m 

O 
(P lamp, for it has been fairly 
well established that he presence of light, concen- 
trated from either these sources, these fluorescent 
substances sean power of destroying infusoria and 
of neutralizing *Óxins and enzymes. Formerly, fluor- 
escent sube es were injected. This method may be 


Ro chrome solution. 


are or mercury vapor qu 


helpful i ystemic reaction is desired. 
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| In otorrhea the irrigation method is obsolete. Instilla- 
tion of a two to five per cent mercurochrome solution 
into the ear canal, after first cleaning the canal by suc- 
tion (Fig. 47) and dry swabs, is satisfactory. The solu- 
tion is permitted to remain in the canal from five to 
fifteen minutes (Fig. 48), after which the excess is wiped 
| out. The ear is now ready to be irradiated with the 


Fic. 49 —Irradiating ear with ultray) ight 
from a water-cooled lamp. Note Z appli- 


cator fitting into canal. 


water-cooled quartz lamp ( FiK 49) through suitable 
quartz rod applicators. Thigycam be accomplished under 
direct vision. The first seen should not exceed one 
minute, each Wr A atment being increased by 


one-half minute. Ce. Itage of the lamp always should 
U 


be accurately me ed. 
In the begr Gmg of our work, the tendency was to 


minimize VO ration of treatment. Added experience 
SS 
SS 
AP 
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has taught us that heroie doses are frequently necessary. 
We have cautiously given as much as ten minutes at one 
sitting after the patient's toleranee had been raised and 
shorter time treatments had failed, and have obtained 
more favorable results. Such dosage, however, is not 
generally advocated, but the ability to judge the proper 
duration comes after some experience. It should, fur- 
thermore, be emphasized that the blistering effects of 
the quartz burner must be known, its total hours’ use 
influencing the effect produced. By the condition of 
the burner one ean actually gage the duration of the 
treatments, beeause it is well known that a new burner 
gives the desired reaction much more expeditiously than 
one that has seen much use. 
A few reports will prove illustrative: 


W. C. B., female, aged 18: chronic running ear of 9 years’ 
duration, following measles. "Various treatments had been 
given from time to time, with some cessation of discharge, but 
there always were remissions. The ear was treated by the 
method above described, with suction, mercurochrome and 
ultraviolet light, and after twelve irradiatio ST discharge 
stopped. One year has now elapsed and ias been no 
recurrence. General ultraviolet irradia with the air- 
cooled lamp supplemented the local tr 

H. S., woman, age 33, married: JRO Arging ear since early 
ehildliood, following RS fev SE as in the habit of using 
boric irrigations daily. We q^ ed 2 percent mercuro- 
chrome, for home use, ang Kry- -cotton swabbing, and the 
treatment, as above outliné¥ three times weekly at office. 
This patient did not r d m promptly as the others, and 
it was not until the ment periods reached ten minutes 
that the discharg lly ceased. The entire course lasted 


nearly three Ca 5 resulting in a cure, with no recurrence 
ths. 


Local ae General Therapy in Chronic Purulent 


after sixteen 
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Otitis Media.— Ultraviolet energy for otitis media does 
not conflict with other local measures which may be 
indicated. Obviously, adequate attention to nasal and 
pharyngeal pathology is of the utmost importance. If 
inflations of the eustachian tubes are indicated, these 
should precede the lamp irradiations. Little or no home 
treatment is advocated, but when found to be necessary 
for good reasons, a 2 per cent solution of mercurochrome 
is to be dropped into the ear canal once daily. At no 
time are irrigations with other medicated solutions to be 
employed. Dry cotton swabbing, if frequently carried 
out, will help to keep the ear canal reasonably clean and 
free from accumulations. 

If a culture and smear are taken prior to the first 
treatment, occasional checks can be made to determine 
progress. To this must be added the X-ray as a valu- 
able diagnostic aid. It must be admitted that the results 
are not always ideal. Some patients frequently present, 
at a later time, an underlying focus which was at first 
obscure, or else the general physical conditior S such 
as to indicate proper systemic therapy. G ultra- 
violet exposures with the air-cooled lamp, always of 
pronounced value in these Edge. at is to say, 
supplementing the local WEE ‘ith the water- 


cooled apparatus. One should ka X 


e, on the accuracy of 
diagnosis, for without the propeselection of cases, ultra- 
violet or any other form S erapy will fail to produce 


the desired results. NA 


Zinc Ionization i reatment of Chronic Suppura- 
tive Otitis Media. Cour knowledge of the benefit of zine 
ionization in leg sepsis is based on the original investi- 
gations of PGyessor Leduc of Nantes. Experience has 

: 


À 
rłook the fact that 
success depends, in a large me 


Fic. 50.—Diagramatie sketch of ioniztaion of ear. 
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confirmed the views of Friel, who holds that zine ions 
coagulate albumen and the electrie current makes the 
ions penetrate to any depth required. “The coagulation 
of the albumen of cells, whether they are tissue cells or 
bacteria, involves their death. Thus the exudation is 
sterilized. The solution of the zine salt can be used so 
weak that it does not irritate. The electric current takes 
the ions from a weak solution and deposits them homo- 
geneously in the exudation as readily as from a strong 
solution. 

“The coagulum that is formed is moreover a sterile 
barrier between the tissues and the exterior. Rest is 
afforded to the tissues, which rapidly progress toward 
structural integrity and functional efficiency." (Friel.) 

Friel contends that the possibility of applying zinc 
ionization successfully in the treatment of the individual 
case of chronic otorrhea depends on: 

1. The situation of the septic material. 

2. The presence or absence of factors additional to infec- 


tion of the discharge, which favor the contyagance of 
the otorrhea. 


In tabular form: SM 

1. Tympanie conditions. a. Tympani} s alone, or with 
granulations, polypi or caries. 

2. Tympanic conditions plus ace an obstructions or 
infection from septic tonsils¢anfffmed adenoids, rhinitis, 
sinusitis, septic teeth. 

3. Tympanic conditions, pfys inflammation of the external 
auditory meatus. O 

4. Tympanic MNA s mastoid or attic disease. 

Tuberculous djse@y of the middle ear should not be 

treated by ioni fis because the tubercle bacillus is in 
the tissues agGyell as in the discharge. Other contra- 
adiatong OYonization are: (1) the presence of granu- 


SS 
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lations or polypi; (2) an area of caries in the tympanum; 
(3) mastoid or attic involvement; (4) the existence of 
reinfecting foci, such as purulent rhinitis, inflamed ton- 
sils and adenoids and nasal sinusitis. 

According to Warwick, in cases of tympanic sepsis 
pure and simple, treatment by ionization alone is suffi- 
cient, especially so, if the perforation in the drum mem- 
brane is large enough to allow the introduction of the 
zine solution and its distribution in sufficient amounts. 

The technic is as follows: 

1. Cleanse the ear thoroughly and irrigate with a weak zine 
sulphate solution. 

2. Have the patient lying with the infected ear up (Fig. 50) 
and fill the ear canal with zinc solution (one grain zinc 
sulphate to one ounce of water). 

3. With a direct current apparatus, connect a zinc wire to 
the positive pole and pass the other end of the wire into 
the ear canal protected by a special rubber speculum. 
(Fig. 51). 

4. The negative pole may be a moist sponge electrode held 
in the hand of the patient, or a piece of lead foil placed 
on the patient’s back or any other BLURS lace on the 
body. 

5. From two to four milliamperes of cent are allowed to 
pass from ten to fifteen qs 


Complete cessation of disch Q as taken place after 
one treatment, and after O ays the ear becomes 
dry and free from itudin Warwick believes that 
if there 1s a failure in seemed to be a suitable case 


for ionization, and t charge continues after the first 
treatment, it is due to the hole in the ear drum 
being too small ermit the zine solution to enter. At 


the next tr&atjient the solution should be injected 
through théhole with a small syringe, the procedure then 
being caved out as described. 


SS 
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Jobson treated 45 suppurating ears by ionization, 
and in 29 the otorrhea ceased rapidly, two relapsed 
after a few weeks, thirteen were not cured, and in three 
cases the result is not known. This gives sixty per cent 
of cures. Of the patients not cured, six had choleste- 


a — — ——— 


Fic. 51—Zine ionizatiog s ng actual op- 
eration. The indifferent *lectrode is on the 


patient’s right arm. 


atoma and two were ases that had been operated 
for mastoiditis. y-two of the successful cases 
required only o ization; four required two treat- 
ments; two ASF three treatments, and only one as 


many as UN If the discharge does not dry up after 
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two or three ionizations, it is not likely to yield to this 
form of treatment. One ear which had been discharging 
for 27 years dried up with one treatment. The author 
concludes that the advantages of treatment by ionization 
are: (1) that it will cure any case of otorrhea which is 
curable by drops; (2) that it will accomplish this in 
infinitely less time, and (3) that it will eure a large 
number of cases which do not improve under ordinary 
antiseptic treatment. 

Our own experience with zine ionization in chronic 
otitis media has been good. The importance of proper 
selection of cases cannot be too strongly stressed. Otolo- 
gists who condemn the procedure because of poor suc- 
cess, will usually find that there was some contraindica- 
tion for the method. It is prudent to control the 
diagnosis with the X-ray. for many times a chronic 
otorrhea is found to be due to mastoid involvement. 
Such a case naturally lends itself only to surgical inter- 
vention. 

Finally, zine ionization is a procedure pr&supposing 
thorough familiarity with ear pathology xÑ 

Chronic Non-Suppurative Otitis MediaNerve Deaf- 
ness and Otosclerosis.—(See Ch on Defective 
Hearing.) 


CHAPTER XII 
THE MASTOID AND LABYRINTH 


Radiant MHeat-Light in Mastoiditis—Reference 
already has been made to the use of the high-powered 
incandescent lamp in otitis media. In several instances 
we employed light treatment in mastoiditis with equally 
good results when operation was refused and when the 
severity of the symptoms indicated that some measure 
had to be employed to afford the patient some relief. 
Oeken applied light in five cases of mastoiditis with 
success. Woodbury, in a series of cases, likewise obtained 
good results. 

Woodbury believes that radiant energy is effective by 
conversion into long obscure heat waves Mich are 
absorbed and carried by continguity ofggmicture and 
conversion through the blood. This *, he contends, 
has a local effect upon cellular AO ism of the cells 
themselves by reason of the he $ f the cellular con- 
tents and the increased su e invigorating blood. 
The increased blood iio) due to the well-known 


vasomotor response to heat 
We employ incan at lamps of one thousand 


watts. In the ho Oy n a high-powered bulb is not 
obtainable, an a tus can be improvised by the use 
of a heavy pasfelpard shade and an ordinary house light 
bulb, but g an arrangement should be replaced by a 
high-pow@y lamp as soon as possible. 
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Acute mastoiditis if uncomplicated responds to the 
energy from an incandescent lamp. If, however, no 
improvement is noticeable within five or six days, it 
may be assumed that some complications exist. In such 
event surgery must, of course, be resorted to. Early 
treatment is essential if operation is to be averted. 
Radiant heat-light may ameliorate the symptoms if 
applied late, but will prove valueless so far as prevent- 
ing surgical interference. 

The Labyrinth.—The galvanic current has been serv- 
iceable in establishing the diagnosis of labyrinthine dis- 
ease. Coleman, referring to the galvanic test, although 
it had been used for a long time, wrote: “In the rotation 
and caloric tests, nystagmus results from stimulation 
or inhibition of one of the centers by change of position 
of the ampullary cilia. In the galvanic tests mystagmus 
results from altered electrical tension of one or other 
of the centers by conduction along the vestibular nerve. 
If one electrode be held in the hand and the other applied 
in front of the tragus, nystagmus and vertes will be 


produced.” SO 

The method in vogue for testing t © srinth was 
described by Coleman thus: Q 

"Living tissue, muscle, nerve iu etc., is in a state 
of catelectrotonus, that is, of in sed excitability to an 
electric current at the cathe In making the tests, 
the ordinary wall cabinet, wh milliampere meter and 
pole switch is employe ne electrode is held in the 
hand and. the other SEP ied in front of the tragus. 

“The examiner e t throw the light from his head 
mirror on the (y. raise the upper lid and be on the 
watch for thezfirst signs of nystagmus. The current is 
turned on e gradually increased till nystagmus appears. 


ag 
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The reading of the meter is noted as well as the direction 
of the nystagmus. Whichever pole is applied in front 
of the tragus, the nystagmus will always be to the 
cathode. 

“Before the current is turned on, both centers are 
equally balanced in a state of catelectrotonus. The 
cathode is now applied to the right ear. There follows 
a series of slow movements to the left, with rotary 
nystagmus to the right, or nystagmus to the cathode. 

“On the application of the anode to the right ear, the 
electrotonus of the right center is diminished. The slow 
movement, therefore, is to the right and the nystagmus 
to the left—that is, it is as before, to the cathode. 

“In normal cases, nystagmus will be brought about 
upon the application of the cathode by an equal amount 
of current on each side, and on the application of the 
anode, by an equal amount on each side. 

“Six milliamperes is the average amount necessary to 
produce nystagmus when the cathode is applied, and 
eight or nine milliamperes the average RR nt when 


the anode is applied. . Q 
“In the early period of labyrinthin puration, gal- 
vanic reactions may be obtained ew&)when the rotation 


and caloric reactions are negate. Later, however, 
degeneration of the vestibu (es follows the destruc- 
tion of its end organ, angen this has occurred, the 
galvanic reactions will o e elicited. 

“With one labyrinfy destroyed, the average milli- 
amperage necess o” produce nystagmus is for the 
cathode, ten, an r the anode, four. With one laby- 
rinth T eid the average milliamperage is for the 


cathode on for the anode, eleven or twelve. 
"The Qybtrode which is applied in front of the 


S 
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tragus should be fitted with a make and break mech- 
anism.” 

Kubo has shown that in utilizing the electrodes of 
diathermy, which warm up the entire endolymph, it is 
possible to produce a vestibular nystagmus. The results 
of these experiments tend to explain the nature and 
value of this phenomenon. Diathermic nystagmus must 
not be confused with galvanic nystagmus. It is not 
observed when the diathermic electrode is applied to the 
mastoid process or over the tragus, as in galvanic 
nystagmus. It occurs only when a small diathermic elec- 
trode is applied in the depth of the external auditory 
canal. A small unipolar or bipolar electrode may be 
employed. The auricular electrode is fixed on the head 
by a metallic half circle similar to that used by telephone 
operators; it is covered by a pad of gauze moistened in 
saline solution, and is introduced into the auditory 
meatus. If a unipolar application is made, the second 
electrode is placed in the hand of the opposite side; but 
in a bipolar application each electrode is ined into 
the auditory meatus. When the head isG@y lined 60° 
above the horizon—the best position f e horizontal 
semicircular canal—the nystagmusyi€)Very apparent. 
The direction of the rapid com N is always to the 
excited side, as in the test v Warm water. The 
nystagmus disappears on inguine the head 30° below 
the horizontal, but if the,be& is inclined still further, 
the nystagmus Meo time in an opposite direc- 
tion. In short, the X nd direction of the nystagmus 
depend on the positi of the head. 

This distro Qe S RS was compared with calorie 
nystagmus 1 CA pathologie cases. In acute otitis, calorie 
nystagmus ears slowly, as it is retarded by the 
hyperequ&" pus, granulations, etc., while diathermic 
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nystagmus becomes evident as quickly as in the normal 
ear. The same results prevail in external otitis, polyps, 
and chronic otitis media. In perforations of the drum, 
or in chronic adhesive otitis media, 
caloric nystagmus appears very rapidly, 
while diathermic nystagmus appears 
normally. In other words, alterations 
of the external or middle ear that inter- 
fere with caloric nystagmus do not cause 
any modifications in diathermic nys- 
tagmus. The method may be used with- Fie. 52. —Fune- 
out danger for both qualitative and M ie 
quantitative examination of the laby-  diathermy. 
rinth in perforations of the tympanie 
membrane, in suppurative otitis media, and after aseptic 
operations in animals. 

We have experimented in the testing of the labyrinth 
with a diathermy current 
which is used in connection 


Du the rod which con- 
ects with the head band 
Ww y, ig. 52). By increasing or 
: c decreasing the amount of 

P s Them EN current, and by means of a 
thermophile (Fig. 53) con- 

nected into > Qollow sponge holder, the degree of 


can be determined and an increase or 
Hy observed. When testing in this way a 
is not difficult to detect, and is watched for 
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in the same manner as when hot and cold ear douching 
is depended upon. 

Electrical methods have not offered a favorable prog- 
nosis in labyrinthine disease. Coleman believed that in 
ease of membranous involvement of the labyrinth—per 
se, or as a complication of middle ear catarrh—much 
could be expected from the application of electricity. 
The local application of static electricity is said to be 
of value, but this type of current is now used very little 
for this affection. 


CHAPTER XIII 
TINNITUS AURIUM 


Tinnitus aurium is undoubtedly one of the most 
annoying symptoms encountered in otologie practice. It 
is so distressing and so unbearable at times that it causes 
the patient mental derangement. For these reasons 
specialists have made unusual efforts to solve the prob- 
lem, resorting to a study of all possible etiologie and 
pathologie factors which may be at fault. 

Tinnitus aurium implies the presence of subjective 
sounds in the ear, although we have come to recognize, 
also, an objective type of this symptom.. Most physi- 
cians are familiar with the varying character of the 
sounds. The patient usually complains of auditory 
| sensation which he has heard frequently j EN s everyday 
life. Certain occupations sometimegQWfedispose the 
make-up for its existence. This phas the subject has 
been described so many times lei ails would be need- 


lessly time-consuming. 

More important would b K classification, because no 
treatment can be scientifi applied unless the etiology 
has, at least in part, beesfvetermined. We have searched 
the literature in or, AS ME a satisfactory classification. 
Probably the be e is suggested by Kerrison in his 
textbook on “Cigthses of the Ear.” This author states 
that most cages of tinnitus aurium will be found to fall 
under “Or other of the following heads: 
$ 141 
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1. Obstruction sounds, or noises due to occlusion or 
impaired mobility of some portion of the sound-conduct- 
ing apparatus. 

2. Blood sounds, or noises produced by the blood current 
in vessels in or near the ear, and due either to disturb- 
ances of the local or general cireulation, or to abnormal- 
ities in the size, shape, or position of the vessels. 

3. Labyrinthine sounds, or noises due either to structural 
changes in the cochlea, or to alterations—either increase 
or diminution—or intralabyrinthine pressure. 

4. Neurotic sounds, or noises due to abnormal irritability 
of the auditory nerve. 

5. Cerebral sounds, or noises due to abnormal conditions 
acting upon the auditory centers in the cerebral cortex. 


Obviously, we cannot here discuss this classification. 
Suffice it to say that certain factors are well recognized. 
Tinnitus is a symptom which occurs in a large majority 
of cases of diseases of the ear, and in many systemic 
disorders with apparent lesion or suggestion of involve- 
ment of the hearing organ. 

Tinnitus secondary to systemic ailments mug& be com- 
prehensively considered at all times. "Vari ases of 
the subject are suggested by French, and ecl justified 
in quoting his very excellent account iN 


Tinnitus may occur in the oe eases of the ear: 


1. Presence of cerumen, aur pi or foreign body in 
external auditory EU 

2. In any inflammatory dégeaSe, acute or chronic, suppura- 
tive or or oo the middle ear. In catarrhal 
inflammation of iddle ear, the noise frequently 
has the chara Ne bursting bubbles, and is due to 
aka G e viscid exudate in the ear itself. In 

A 


otosclerosis, “hnitus is a very prominent and usually 


early s om. It may occur before any alteration in 
heari 
* 


present. 


| 
| 
| 
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3. In diseases of the internal ear, tinnitus is especially 
liable to occur in a severe and intractable form. Thus, 
it is very likely to be present in Meniere’s disease, 
syphilis of the internal ear, and in those lesions of the 
internal ear which may arise in the course of typhoid 
and other specific fevers, and also by extension of sup- 
puration to labyrinth from middle ear. 

Diseases in which tinnitus is a prominent symptom 
are: anemia, leukemia, pernicious anemia, aortic regurgi- 
tation, gout, nephritis, uremia, arterio-sclerosis, migraine; 
and in drug, tobacco and ether or chloroform intoxica- 
tions; and in persons who use the telephone constantly, 
—telephone ear. 

Blood Pressure and Tinnitus.—Recent studies have 
attracted attention to hypertension as an important fac- 
tor in tinnitus aurium. Doubtless in numerous instances, 
either a hypertension or a hypotension may be at fault, 
contrary to the older belief that high blood pressure only 
is of etiologic significance. Wharry considered the vari- 
ous angles pertaining to tinnitus aurium associated with 
abnormalities of blood pressure and N that 
tinnitus may be due to high blood pressure e, or to 
low blood pressure alone, in which case it i ally found 
to be bilateral; (2) that it may be due Qu aural lesion 
combined with high blood pressur with low blood 
pressure, in which case the tinni K on the side of the 
lesion; (3) that in the cunis just quoted, the 
tinnitus may be cured or imp vd by removing the aural 
lesion alone, or by duin blood pressure to approxi- 
mately normal, or by oth. 

Our experience i litus cases associated with abnor- 
malities in blood Rresure has been that often the blood 
pressure factor G@gatisfactorily attended to by the intern- 
ist—with no (Sef of the auditory sensations. In other 
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words, the tinnitus very frequently persists after the 
assumed primary cause is removed. It is for this class 
of cases, in partieular, that we advocate the application 
of physical therapy. This will be discussed in detail 
under treatment. 

Endocrines and Tinnitus Aurium.—Among the newer 
theories advanced regarding the causation of tinnitus is 
one which involves the ductless glands. We are cogniz- 
ant of the value of organotherapy in tinnitus aurium, 
especially the type associated with impaired hearing. 
However, we have not had sufficient experience with this 
treatment to pass an opinion. The report of Seal, a few 
years ago, spoke favorably of the influence of thyroid 
and adrenal substance upon the condition when it 
resulted from gland exhaustion, or was due to a deficient 
activity of the adreno-thyroid apparatus. Seal wrote: 
“The extract of a gland organ will exert an exciting 
influence in the same organ, so that a sluggish gland 
can be prodded into activity to a degree quite beyond 


belief and result in a glandular readjugtMent. The 
thyroid gland is undoubtedly largely aee. for the 
distressing symptom of tinnitus auriuym seal attempted 
to explain this on the basis of a TY deficiency caus- 
ing a generalized infiltration ij ich cellular growth 
and oxidation is interfered throughout the body. 
When this infiltration affects the auditory apparatus, 
we get the characteristic @mptoms of tinnitus aurium 
without any definite lesions. 

Objective Tinniqps-2-Before passing to the treatment 
of subjective ti us, mention should be made of the 
objective tyfe. he literature is scant, and although 
objective f&pnitus is rare, the physician should always 
be on ey lert when a case of tinnitus is examined. 

ANS 
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McAuliffe, in 1908, gave an interesting account of a case 
of objective tinnitus due to convulsive tic of the tensor 
and levator palati. The tinnitus was quite audible. In 
1915, Mollison published a report of an audible tinnitus 
in a boy. The tinnitus stopped when the carotid was 
compressed, and upon cessation of pressure the sound 
returned. This led Mollison to believe that a vascular 
condition was the underlying cause of the noise. 

Treatment.—In treating tinnitus aurium every effort 
should be made to remove the underlying pathology in 
the nose, throat and ear, and to exclude any obvious 
systemic cause. Thus, if tonsils and adenoids interfere, 
or if a deviated septum or turbinate bodies suggest etio- 
logie relationship, these are properly attended to by 
medical or surgical measures. 

On the other hand, if an intoxication is the basic fac- 
tor responsible, either from tobacco or drugs, prompt 
discontinuance of either is advised. In some instances, 
however, the intoxication may be due to gall, bladder 
infection, to appendicitis, or obscure inf Ys, and 
when adequate treatment is instituted, EN: usually 
obtained. 

Again, numerous patients have tin is associated with 
a deafness of catarrhal Jae qi» eia standing, and 
in spite of the fact that the ology is removed or 
corrected, the tinnitus persi K 

The usual treatment s às inflations, drug therapy, 
diet and thorough elimi on should always be given a 
trial. While a cur Neb Ssible only occasionally, relief 
can be afforded j rge percentage of cases. 

When the Men measures fail or appear to be inade- 
quate, heat sed be applied to the auditory mechanism. 
The prins is to pass heat of a sufficient tolerance 
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through the eustachian tubes. This may be done by 
several methods. The indirect method consists in having 
the operator attach diathermy electrodes to his hands and 
then introduce the index fingers in the patient's ears. 
Or the patient may hold the palm electrodes in his hands 
and introduce the index fingers in his ears. Still another 
plan is to place wet cotton plugs into the ear canals and 
insert electrodes into the wet cotton. When it is desired 
to treat one ear, an indifferent electrode may be placed 
on the back of the patient's neck or in his hand. 

An improved method is one which involves the use 
of a special headband and electrodes as suggested in the 
treatment of defective hearing (See Chapter XIV). 

We recommend also diathermy intranasally, as far 
back as it can be applied, at each sitting. This is done 
with the unipolar Oudin or Tesla current for twenty 
minutes. The diathermy in the ears must be applied 
for at least twenty minutes. Intranasal diathermy is 
followed by ultraviolet irradiations. The following case 
reports are submitted as illustrative of the types of 
patients treated, the character and ex ~ of former 
therapy, and the nature of the oO aployed with 
special reference to diathermy. 


R. L., age 45, male, druggist or from tinnitus for 
twelve years. He attributed hio) le to a pneumonia, as 


he had never noticed the sympXoms before this illness. Infla- 
tions, operative procedures on nose and throat, and X-rays, 
produced no relief. Thy Gy extract, as well as other medica- 
tion on a systematic b S proved of no benefit. He always 


noticed that local i’ some form was palliative. There 
was no definite £fNPàirment of hearing. Diathermy was 
applied to bot egrs, one ear being treated at a time, for a 
period of f Ao ben four treatments weekly. At the end 
of this Me 


sS 


he tinnitus was almost negligible, but returned 
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later when no treatments had been taken for about two 
months. The diathermy was resumed, and after a few appli- 
cations, relief was again obtained. In this case, it is espe- 
cially interesting to note that of all the measures utilized, 
diathermy was the only one which gave some promise of 
being beneficial. 

W. C. B., 39, female, tinnitus aurium six years. Internist’s 
examination negative. Blood pressure within normal limits. 
Claims to have had no trouble prior to childbirth. Usual 
remedies of no avail. This patient received sixteen treatments 
in four weeks, and at the end of this time she was completely 
free from the distressing symptom. A recurrence was recog- 
nized by her two months later and the diathermy treatments 
were resumed. This time the aural diathermy was supple- 
mented by ultraviolet body radiations. The improvement 
since has been more marked, but this patient is still under 
observation and treatment. 


No claim can be made that diathermy is a specific for 
tinnitus aurium, nor that it will cure any case; we con- 
tend only that it is a valuable aid in its management. 
It will relieve many patients, the relief being of longer 
duration in some instances than in others. thermy 


alone without supplementary measures eet such 
constitutional indications as may exist, Without value. 


CHAPTER XIV 
DEFECTIVE HEARING 


General Remarks.—Since the advent of modern elec- 
trical agents in the field of therapy, a solution of the 
defective hearing problem has been approached with an 
added impetus. During the past few years much work 
has been done with X-rays on the hard of hearing, but 
otologists are not yet agreed regarding the value of this 
agent. Our own investigations were made on the use 
of diathermy, the sinusoidal current, galvanism and 
ultraviolet radiations, singly or in combinations, in all 
types of acquired partial deafness. We do not feel that 
the time is ripe finally to report on our observations with 
X-ray therapy, although some concrete facts can be 
adduced from our work. We quote from the contribu- 
tions of authors who have employed X-ray A larger 
extent than we have done. The reader eferred to 
the appendix for some interesting expeymental data on 
diathermy in hearing cases. 

Clinical Studies.—The cases Qa for treatment 
were principally those of chro tarrhal otitis media, 
usually with complete or pakia fixation of the stapes, 
while some cases were clinic&y very much like otosclero- 
sis and partial nerve ess. Many of the patients 
had been previousl ed by numerous methods, and 
some had operati ork done on the nose and pharynx. 
Psychological feasions were recognized where possible, 
and these Ro} ons were discounted. The following are 


our conclusi: (1) Negative galvanism is of slight ben- 
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efit in a few cases. (2) The sinusoidal current in itself 
has little or no value. (3) Diathermy applied by the 
methods advocated heretofore (i.e., via the external audi- 
tory canals) is of doubtful benefit. (4) Local ultraviolet 
radiations to the ears have no therapeutic effect so far 
as hearing is concerned. (5) The quartz ray applied for 
its systemic effect may alter general metabolism and 
indirectly act as an influencing factor. 

New Diathermy Technic.—The technic which we now 
employ is based on the results of our laboratory studies. 
The electrodes of the 
special apparatus are so 
applied that the heat is 
not directed through the 
ear canals but instead, 
the active electrode is 
4 placed in contact with : 

Fic.54—Active the mastoid (Fig 54) Fre. 55.— Posi- 
deis O83 ad ol bs cars tp be DOR adl 

treated, while the indif- 
ferent electrode is placed on the opposite si C ig. 55) 
anterior to the ear. Thus, only on is treated 
at a time. By this technic the pointy greatest heat 
is at the desired area, namely, Po aan portion of 
the temporal bone. Three to (foy treatments weekly 
are given, with a ae of 300-400. Each 
diathermy treatment lasts thy minutes and is followed 
by negative galvanism five minutes. The actual 
number of treatments sarily varies and can be deter- 
mined only by th uirements of each individual case. 

Improvemen uld be apparent to the physician 

week of treatment. The hearing should 


x 


» 


l 


during the tharc 
be tested Qs once a week. 
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TABLE—ReEsutts or Tests oN HUMAN SUBJECTS. 


Naso- 

Date of penne OTE TE of Whis- |pharyn- 

Patient| Age| First Ex- e jus pered | geal 
amination | Voice | Path- 

ology 

High | Low | Rinne} Weber 

1 R.B...| 23 | 12/22/24 | 1,024 | 64 | Pos. | O R2' O 
2| T.G...| 43 | 4/15/25 |2,048| 256 | Neg.| R R2' 4. 
3| M.S...| 45 | 11/8/24 | 1,024 | 512| Neg.| L L6' re 
4| O.P...| 45 | 12/12/24 | 2,048} 128 | Neg. |. R RO’ + 
5| T.O'B. 27 | 4/21/25 |2,048| 64| Pos | O | Cont O 
(| R.R.. .| 28 | 2/7/25 |1,024| 64] Pos. | O EA d od 
7| A.M..| 23 | 7/8/24. |2,048| 128| Neg.| L R2' ds 
8| V.B...| 30 | 6/25/25 |2,048| 256 | Neg.| O R2' a 
9| S.C...] 37 | 4/11/25 | 2,048} 512 | Neg.| L R2’ -+ 
10| N.La..| 35 | 7/11/25 | 1,024 64 | Pos. O Cont E 
11 F.Lu..| 30 | 6/23/25 |2,048| 256 | Neg.| O Ran qe 
12} D.W..| 27 | 9/13/24 | 2,048 512 | Neg. O RZ -+ 
13) L.Z...| 18 | 12/13/24 | 1,024 512 | Neg. R RY ++ 
14| E.B...| 32 | 8/24/24 |2,048| 64] Pos. | O L6’ J 


In our cases (Table) progress has been noté in sub- 
jective terms and in whispered voice tests. see ae 
ing the latter, we always had reas ly uniform 
conditions, a very quiet hallway wit tances marked 
off on the wall, loud forced whispe olce after expira- 
tion, and all tests by the same C) ual without knowl- 
edge of previous records. We Yéalize that these tests 
give inaccurate figures, and @erefore are of but relative 
value in recording the p@yress made by the treatment. 

To overcome some Oye inaccuracies of testing, we 
recently installed NN liometer (Fig. 56) by means of 
which we are afteN chart precise records of qualitative 
and pania changes obtained by various forms of 


* 
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O 
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Whispered Voice in 
} Dura- Pre- Fa- Ear Treated 
Tin- | tion of | vious | milial 
nitus, Im- |Treat-| His- | After | After | After Results 
paired | ment | tory 6 12 24 
Hearing Treat-| Treat- | Treat- 
ments, ments, ments 


O 2 yr. | No EE R6' | R6’ | R7' | No improvement | 1 
+ | 12 yr. | Yes + R5' | R15’ | R27’ | Improved 2 
O |10yr.| Yes | ++ | L10' | L6" L35' | Improved 3 
O | 15 yr. | Yes 4d R10' | R20' | R30' | Improved 4 
L.W.V| W.V. 
O | 20 yr. | Yes O 19°24" .... | Slight improvem't| 5 
O 8 yr. | Yes O R10 | 10 10’ Slight improvem't| 6 
O 7 yr. | Yes O R6' | R15’ | R20' | Improved á 
O | 10 yr. | Yes O R12’ | R20’ | R27’ | Improved 8 
Occ.| 15 yr. | Yes | No. | Same | R3' | R10’ | Slight improvem't| 9 
O | 10 yr. | Yes + RO’ | RO’ | RO’ | No improvement |10 
O 2 yr. | Yes O R10’ | R12’ | R18’ | Improved 11 
-+ 3 yr. | Yes + R6’ ORI? R25’ | Improved 12 
O | 15 yr. | Yes O R6’ | R10’ | R25’ | Improved 13 
O 5 yr. | Yes (0) L10 | L25' | L25' | Improved 14 


Types of Deafness.— The three types of paal deaf- 
ness commonly recognized are chronic c hal otitis 
media, otosclerosis and nerve deafnegEN" In chronic 
catarrhal otitis media, according to Pow zer, the patho- 
logical changes extend over the wh ucous membrane 
of the middle ear, or may be jied to circumscribed 
areas. “The structural changin the mucous membrane 
consist of an increase in subSnce caused by round-cell 


infiltration, or in parti total transformation of the 
new-formed round RIS) to fibrous connective tissue. 
The new-formed ctive tissue may remain or lead 


to fixation of the qSSicles by its contraction, calcification 
or ossifications2 (Politzer.) 

What ise effect of diathermy on such pathology? 

SS 


EN 


152 PHYSICAL THERAPY 


In general, it may be said that diathermy produces local- 
ized heat in deep tissue, the penetration and degree of 
which are always under control. In treating an ear in 
which there are structural changes in the mucous mem- 
brane to the point of fibrous connective tissue formation, 
or fixation of the ossicles, the purpose of applying 
diathermy is similar to that of treating a joint. Absorp- 
tion of calcified deposits may be effected to such a degree 
that function is at least partially restored. Diathermy 
inereases the arterial flow in the part treated and aug- 
ments the return circulation. Intercellular tension is 
thus altered and cellular activity stimulated. Further- 
more, it is fairly well accepted that sedative diathermy 
aids in the absorption of effusions, the softening of exu- 
dates and fibrous tissues, and in the relaxation of muscle 
spasms. 

Politzer believes that in otosclerosis there is primarily 
disease of the bony labyrinthine capsule. The patho- 
logical changes in the labyrinth as noted by him are: 
osseous new formations, atrophy of Corti’s orgaa\ atrophy 
of the acoustic nerve in the cochlea and of ganglionic 
layer in the spiral ganglion, and atroph the origin of 


the acoustic nerve. 
Syphilis, gout, uric acid diseas other conditions 


have variously been associated tosclerosis. Atten- 
tion has been directed to t NES ationship of the blood 
calcium to this type of es hearing. The conten- 
tion of Kobrak, Leich Cid others that a deficiency in 
the calcium retenti Q he body is an etiologic factor, 
has been consider QS many investigators. 
Kopetsky an@ Almour support the contention that oto- 
sclerosis is probably associated with a calcium deficiency. 
Some wio however, are inclined to believe that the 
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more important etiologie factor is the vitamin deficiency 
of the fat soluble A. 

On the basis of accepted local pathological findings, 
and recent investigations concerning the constitutional 
factors involved, it is quite obvious that more than local 
treatment is necessary to influence the impaired hearing 
in otosclerosis. "Treatment must be directed toward a 
correction of the constitutional error. Ultraviolet radia- 
tion is of value for this purpose, since this agent influ- 
ences the caleium retention in the body. 

Treatment directed toward correction of any vitamin 
deficiency also influences selected cases. While diathermy 
locally, and ultraviolet radiation generally, have been 
helpful to many patients, it is not intended to convey 
the idea that these measures can be depended upon to 
the exclusion of others. 

Reference has already been made to some of the nerve 
changes that occur secondary to otosclerosis. - All nerve 
disorders ranging from the simplest form of neuritis to 
complete degeneration of the nerve are kn Wo occur. 
Such changes may take place without obw reason or 
may be secondary to affections in the €w% nose or other 
parts of the head. They may exists KS Complications or 


sequel: of a multitude of M 
It is quite obvious, theref that indieations for 
treatment are manifold rie and that the prog- 


nosis is in direct prop o the extent of the path- 
ology. O) 

The beneficial ENS diathermy on such nerves is 
problematical. retically, its sedative action syn- 
ergized with néggJive galvanism is indicated. Clinically 
with us, hetever, the application of these two agents 


has aw empirical. 


S 
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Comment.—Animal and clinical studies lead us to 
believe that diathermy is the physical agent of choice in 
the treatment of progressive undifferentiated defective 
hearing. No claim is made that this form of therapy is 
specific, nor that it replaces other orthodox measures 
which may offer a favorable prognosis, but experience in 
a fairly large series of cases has demonstrated its value 
after other accepted measures had failed. The improve- 
ment ‘obtained depends upon four important factors: 
(1) Nature and extent of pathology. (2) Correct appa- 
ratus and electrodes. (3) Proper application based on 
anatomic principles. (4) Persistent treatment over a 
‘long period of time. 

The permanency of the improvement and to what 
extent a curative state can be approached can be deter- 
mined only after further lapse of time. For the present, 
however, from the results thus far obtained, we feel jus- 
tified in continuing this experimental work and have 
reported our findings in the hope that others will become 


interested in this difficult problem. S 
X-rays in Deafness.—Work in this field@yMich stands 
out very prominently is that of Richar of Washing- 


ton and Stokes of New York City. Qes, in discussing 
the subject, writes: “It is well R the endocrines 
are the regulators of metabolism wd 1t must be conceded 
that disturbances in the enc RUE are likely to lead to 
various types of pathology»in so-called end organs, such 
as, for example, the ea rough disorders in metabolic 
activities. If thes Nbiders in the endocrines follow 


infectious dises cal infections or various other 
stresses, then w&uAMay look for disturbances in their pro- 
jected metak: fields.” 

Accord) o Stokes, endocrine dysfunctions are basi- 


‘IoJOUIOIPNY— gE ‘Oly 
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cally at fault in impaired hearing, especially in otosclero- 
sis, and this is his chief reason for X-ray therapy. He 
advocates so-called “diminutive” doses, directed toward 
the endocrine field involved and reports gratifying results 
in many cases of deafness heretofore classed as hopeless. 

We are in accord with this author, that these diminu- 
tive doses are harmless. We do not agree with him, how- 
ever, that the X-ray used in conjunction with diathermy 
is of any value. Our investigations have definitely proven 
that the hearing of patients who had improved with 


Fig. 57.—Position of ] protective shield for X-ray 
tr ent of ear. 


diathermy alone ANS. worse when X-ray therapy is 
added. This Tot mean that X-ray therapy alone is 
not of valyqgput that when combined with diathermy 
the resulte pre poor. 
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Stokes’ method of giving X-rays is to cross fire from 
four directions (Figs. 57 and 58), thus reaching not only 
the pituitary (Fig. 59), but the pineal, thyroid, parathy- 
roids and thymus as well. “It is obvious that the early 
improvement in hear- 
ing cannot be due to 
changes in the conduc- 
tive apparatus; it must 
be due to sensitization 
of the perceptive field 
through changes in the 
semi-permeable mem- 
branes in the synapses, 
or end organs, or both. 
What part the radiated 
and stabilized endo- 
crines through their 
hormones play, re- 
mains to be seen." 
(Stokes.) 

Richardson first class- 


A Fic. 58.—Position ^ad for posterior 
ifes cases of deafness «S. i 
into three categories: O 


1. Deafness originating from 4 ion of the structures 
with the products of pis ry pathology. 


2. Nerve deafness. 

3. Deafness consequent to 4¥invasion of the structure with 
calcific and sclerotj Q@aterial leading to the condition 
generally known Y osclerosis 

Richardson be s that in the first category the 

inflammatory hyriges involve particularly the lymph- 
adenoid BAS ; and since X-rays are definitely active 
in the di ion of lymphedenoid material, it appeared 
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to him proper to employ a sclerolytic X-ray dose which 
has for its factors the following values: 


Milhamperes 51... us. 5 

Kilovolts s devi. voy E 8 (Root Means Square) 
Tube skin distance...... 15 inches 

Filter, aluminum ........ 1 millimeter 

SE RIO SAC En Ls DIC 415 minutes 


The technie is given by same author as follows: 
The patient rests 
upon the X-ray table 
ventrally, the head in- 
clined to the right. Ade- 
quate leaded leather 
protection is placed 
over the patient so as 
to cover all but the 
head. Over the head a 
square of lead foil is 
placed which carries an 


ovoid openi about 
one-half irte qur 
ter inch its diam- 
eters. m» opening is 


Fra. 59.—Anterior exposure with head rider the external 
tipped backward and mouth open; : : 
pi | e us, which is thus 


eyes protected by lead plate. A Followine-dhe 
exposure just mentioned, th€Déad is turned to the left 
and the other ear is simila@y treated. 

The hearing does n rove immediately, but gains 
as the hyperplastic es reduce. This becomes appar- 
ent in six to ten ^ An interesting point made is that 
while some Re of catarrhal deafness have recovered, 


no improve was noted in cases of nerve deafness 
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when the range between b’ and g" is impaired. Tinnitus 
and vertigo, which so often accompany this condition, 
are quite frequently relieved. On the other hand when 
the range b^ and g" is still present, the hearing impair- 
ment is stopped from advancing and quite often the 
acuity of hearing is perceptibly increased. 

In some cases of nerve deafness Richardson has 
employed an extremely small fraction of the sclerolytic 
X-ray dose with gain in hearing that was strikingly 
impressive. Good results were obtained also in func- 
tional deafness and all forms of deafness that are bene- 
fited by whatever treatment improve more promptly and 
more substantially when the treatment includes also 
neural stimulating X-ray doses. 

In a series of 850 cases, improvement varying from a 
slight degree to a complete cure, was noted in not less 
than 60 per cent of those treated. 

Richardson’s studies attracted much attention and led 
other otologists to pursue a similar therapy. Kahn, War- 
wick and others published reports whicl 'cested 
encouraging results. Richardson does not k of the 
added use of other physical agents, and ins particular, 
his work differs from that of Stokes. yO 

We are at present carrying on nents in hearing 
cases with X-ray therapy, inde Fe of, and in combi- 
nation with other ctr pd measures, but we have 
not yet sufficient data for l report. In nerve deaf- 
ness and in oleis efi investigations in blood 


chemistry and in th olie and endocrine aspects of 


these affections, ten direct our attention to the value 
of adequate thekagy for such associated dyscrasias as 
appear to hecgresent. These facts we have already 
emphasized C) 


160 


9. 


10. 


PHYSICAL THERAPY 


BIBLIOGRAPH Y 


Barajas, José M. y de Vilches: Rev. Españ. de laringol., 
ete., Madrid, 14:116, May-June, 1923. 

Braucht, F. E.: Electric Modalities in our Specialties, 
Eye, Ear, Nose and Throat Monthly, 3:75, March, 1924. 
Doyle, George F.: Report of a Case of Tuberculous Mas- 
toiditis Treated with the Actinic Rays, Kentucky M. J., 
22:549, Dec., 1924. 

Fox, M. C.: Clinical Report of Treatment of Chronic 
Suppuration of Middle Ear by Ionization of Zine, North- 
west Med., 22:323, Sept., 1923. 

Friel, A. R.: Zinc Ionization and Zine Electrolysis in 
the treatment of Chronic Otorrhea. Am. J. of Elec- 
trother. and Radiol. Vol. XXXIX, No. 10, Oct., 1921. 
Friel, A. R.: The Treatment of Chronic Otorrhea in 
School Children, The Hospital and Health Review, Jan., 
1922. 

Friel, A. R.: Treatment of Chronic Otorrhea by Zinc 
Ionization, Lancet, 2:345, Aug. 14, 1920. 

Gerstenberger, H. J. and Dodge, C. J.: The Use of Radi- 
ant Heat Light in the Treatment of Otitis Media, Am. 
Jour. Dis. of Children, Vol. XXIV, 320, 1922. 

Harris, T. J.: Tinnitus Aurium Associate 
malities of Blood Pressure, The Lancet 
Hollender, A. R. and Cottle, M. H.: 
the Treatment of Otitis Media. 
Throat Monthly, V. 4, p. 37, Fe 


ith Abnor- 
y^3, 1924. 

ant Energy in 
Ear, Nose and 


— Phototherapy in Otolaryng J. Am. Assoc. Med.- 


Phys. Research, V. 2, p. 79 by, 1925. 


— — Clinical Value of ArtificiX| Light in Otitis Media, Clin- 


ai: 


12. 


13. 


ical Medicine, Sept., 19 

Jarvis, D. C. A StuQy of the Effect of Roentgen Ray 

Therapy Upon I: d Hearing, Annals. Otol., Rhinol., 

and Laryngol., -1318, Dec., 1924. 

Jobson, T. parative Otitis Media Treated by Zinc 

Tonization(Bygt. M. J., London, p. 371, March 1, 1924. 

Kahn, X-Ray as an Adjunct i the Treatment cf 

ia Vo A Report of Technic. Annals Otol., 
, and Lary ngol., 33:523, June, 1924. 


14. 


15. 


23. 


DISEASES OF THE EAR 161 


Kopetsky, Samuel J. and Almour, Ralph: Blood Calcium 
in Undifferentiated Deafness, A. Preliminary Report, 
Archiv. of Otolaryng., Vol. 1, No. 5, May, 1925. 

Kubo: Nystagmus Produced by Diathermy, Ann. d. 
Mal. de Poreille, de larynx, etc., Paris, 43:1049, Nov., 
1924. 

Lacey, T. B.: Ultraviolet Treatment of Deafness, The 
Jour. of Radiol., V:341, Oct., 1924. 


. Laurens, G.: Tinnitus Aurium—Oto-Rhino-Laryngology, 


2 ed., Bristol J. Wright, 1922, p. 103. 
Linn, Ellis G.: Diathermy in Middle Ear Pathology, 
The Journ. of Radiol., Vol. VI, No. 3, March, 1925. 


. McAuliffe, G. B.: Case of Objective Tinnitus due to Con- 


vulsive Tic of the Tensor and Levator Palati, Arch. Otol., 
Vol. XXXVII, p. 170, 1908. 


. MeKinney, R.: The Treatment of Catarrhal Deafness 


with Special Reference to Tinnitus, J. Tenn. St. M. A., 
Vol. XIV, p. 62, June, 1921. 


.. Mollison, W. M.: Audible Tinnitus in a Boy, Proc. Roy. 


Soc. Med., Lond., Vol. IX, Sec. 26, 1915-16. 


. Morgan, F. R.: Tinnitus Aurium, The Am. J. of Clin. 


Med., Apr., 1924. 

Richardson, J. J.: Some Clinical Findings in the X-Ray 
Treatment of Deafness, Jour. Opthal., Otol., Kd aryng., 
Vol. XXVIII, Nos. 11 and 12, Nov. and DQ; 924. 


. Richardson, J. J.: The X-Ray as an juvant in the 


Treatment of Impaired Hearing. RE at. J. of Mand. 
S., Dec., 1923. 


. Salinger, Samuel: The Treat: f Deafness by the 


Acoustic Method, Archiv. OKC aryng., Vol. 1, No. 4, 
Apr., 1925. 

Seal, J. C.: The Relati Endocrine Disturbance to 
Tinnitus Aurium, N. YAMed. J., July 6, 1921. 


. Stokes, Charles SK nie Suppurative Otitis Media 


with Perforation é Medical Times, June, 1924. 


. Stokes, Char s@: Some Therapeutic Possibilities of 
Physiotheráp s of X-Rays, The Medical Herald and 
Physiothey@gyst, July, 1924. 

WarvioeyH 


. L.: Zine Ionization in the Treatment of 


162 


PHYSICAL THERAPY 


Chronie Suppurative Otitis Media, Texas State J. of M., 
Oct., 1923. 

Wells, W. A.: Two Cases of Objective Aural Tinnitus, 
Due to the Action of Tubo-Palatal Muscles, Jour. A. 
M. A. Vol. 44, p. 180, 1905. 


. Woodbury, F. T.: Otitis Media and Mastoiditis Treated 


by Radiant Light and Heat from Electric Lights, New 
York M. J., 118-49, July 4, 1923. 

Wharry, H. M.: Tinnitus Aurium Associated with Abnor- 
malities of Blood Pressure, The Lancet, May 3, 1924. 


. Yates, D.: Objective Aural Tinnitus Associated with 


Hyperthyroidism, J. Ophth. and Otolaryng. 5:47, 1911. 


PART FOUR 


TREATMENT OF DISEASES OF THE 
NOSE AND ACCESSORY SINUSES 


CHAPTER XV 
AFFECTIONS OF THE SKIN 


Dermatoses.— There are various types of skin affec- 
tions which involve the nose. Some are due to local 
and others to systemic causes. Acne pustulosa, acne 
rosacea, furuneulosis, eczema—these and many others, 
are frequently called to the attention of the rhinologist, 
although they are more appropriate for the dermatologist. 
When the cause of an acne or an eczema is definitely 
attributed to some local factors, a good prognosis is 
assured. Ultraviolet light is the remedy par excellence 
and should be employed as frequently as it appears neces- 
sary. lrradiations with the water-cooled lamp are best 
given at an established distance of six or twelxe inches. 
The time of application is gaged on the distagige dopted 


and the blistering effect of the burner. latter fact 
should always be known by the techn{¢h or operator 
before commencing treatment. If inch distance is 
used, the first treatment shoul ume not over one- 


half minute, increasing by oge-kelf minute at each sit- 
ting. If on the other hand, vele inch distance seems 
more desirable, then the tae of the first application may 
be one minute. The jase at successive irradiations 
should not be vari 

After two to-f@Or treatments, an exfoliation of the 
epidermis, or eer a, violent erythematous reac- 
tion will uy be observed. Neither of these should 
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be alarming. The patient is advised before commencing 
treatment of the likelihood of such reactions, for the skin 
affection disappears with them. It is a good rule to mod- 
erate the dosage, or in fact, discontinue the exposures 
altogether as soon as the anticipated reaction is obtained. 

Acne rosacea yields to the use of the X-rays, although 
some specialists advise radium emanations. Quartz light 
from a water-cooled lamp has cleared up several of our 
cases without the use of other agents. If ultraviolet 
rays prove unsuccessful, X-rays, either alone, or in com- 
bination with the ultraviolet, should be employed. 

A localized skin disease may be simply a local mani- 
festation of some systemic disease. Local treatment is 
often of some value and may clear up the affection alto- 
gether, but recurrence is common until the systemic dis- 
order has had attention. In eczematous conditions and 
in pustulous acne, diet, elimination and neurologic fac- 
tors must be duly considered. For general alterative 
effect, body irradiations with the air-cooled = are not 
only valuable but hasten results. 

Lupus Vulgaris.—While much work CS n done in 
this country in treating lupus and oth ns of tuber- 
culosis of the skin, the pioneers were WNinsen and Reyn 
of Copenhagen. Our technic eno are based 
chiefly on their reports, the onl rence being the fact 
that Reyn still maintains th& superiority of the carbon 
are over the mercury vapor rtz lamp. We quote from 
one of Reyn’s recent re : “In the treatment of lupus 
vulgaris, concentrate mical light is absolutely indis- 
pensable, and it is 1e greatest value to combine local 
treatment witl( lit baths. The proportion of pene 


nent c ) tained is about ninety per cent.” 


“The fir ht bath (with carbon are lamp) is of 30-40 
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minutes’ duration, followed by one every other day, 
increasing the time, so that after a fortnight, fully two 
and one-half hours are reached but seldom exceeded. If 
the patient is feverish or suffering from serious complica- 
tions, such as tuberculosis of the lung, the author (Reyn) 
begins with baths of only fifteen to twenty minutes’ dura- 
tion, increasing the time slowly.” 

In using the quartz lamp instead of the carbon are, as 
advocated by Reyn, it is quite evident that the duration 
of treatments is considerably lessened. The local effects 
on the nasal lesion itself is best secured by applying the 
rays from the water-cooled apparatus. Some suggest 
compression treatments, and no doubt good results can 
be had from this technic. We are in the habit of using 
a one or two inch distance, locally, supplementing this 
with general radiations to the entire body by means of 
the air-cooled quartz lamp every second day, or as the 
individual patient may require. 

Robertson reported his results in treating a series of 
lupus cases with the quartz lamp, and of th les, two 
patients were cured, four partially cured ey the way 
to cure, and one patient was improved 

Ulceration and Infected Wound. se yield readily 
to ultraviolet radiations. The pwmYples of the treat- 
ment are similar to ulceration (a1) infected wounds in 
the body. It is more or bey that the pathol- 
ogy of a chronic ulcer and_arséld infected wound is simi- 
lar. Russ of Middle ospital, London, wrote as 
follows: If a powerét Arce of ultraviolet radiation be 
directed upon an patected wound, the result of an ade- 
quate exposure(wyt be that the pathogenic organism of 
the surface, will be directly killed. Culture plates show 
that bacteyrs ulture of small types, including the spores 
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of tetanus bacillus, upon radiation by ultraviolet light 
between 2,960 and 2,100 Angstrom units, were all 
promptly killed." 

Schiller, who has done much work with actinie therapy 
in infection, commented: ‘There is no question in my 
mind but that of all agencies advanced in recent years 
to aid the body to restore an ulcerated or infected part 
to normal, the ultraviolet ray stands preéminent in ease 
of application, lack of pain, freedom from danger and in 
results obtained." 

X-ray ulceration responds to ultraviolet rays. The 
credit for this discovery is due Sampson, who first sug- 
gested this therapy. The technic does not differ much 
from that used in the treatment of wounds. This sub- 


ject is a very large one but beyond the scope of this 
volume, 
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CHAPTER XVI 
THE NASAL MEMBRANES 


Acute Coryza—Acute Nasopharyngitis.—Brooke has 
suggested a method of vibration with double prong vibra- 
tode over the interspace between the seventh cervical 
and first dorsal vertebræ, to produce a reflex impulse, the 
anatomic route of which was first called to his attention 
by Dr. A. P. Brubaker, “This reflex effect gives almost 
instant relief from the aggravating congestion and irri- 
tation and diminishes the profuse hydrorrhea with a defi- 
nite subsidence of all coryzal symptoms. This applica- 
tion of the electrical vibrator, repeated several times 
during the first twenty-four hours, may alone suffice to 
absorb the so-called acute ‘cold in the d’; more 
often, several days of such p e^ needed." 
( Brooke.) 

Brooke states that additional treaey nt may be found 
necessary, especially if the acute Ctions have existed 
twenty-four hours or longer. ditional treatment is 
required, radiant light is an &fective adjuvant, producing 
a deep hyperemia, which refidves the sense of fullness and 


congestion about the l mucosa and sinus openings, 
enhances local Xe and gives the patient general 
relief. 


We have D electrotherapy an effective means to 
abort acute goryZas or to check them much more rapidly 
than can BeGBcomplshed by other measures, when treat- 
; 109 
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ment is undertaken after the affection has existed for 
some time. 

We have not used the method of vibration suggested 
by Brooke and are therefore in no position to pass on its 
merits. The use of radiant-light alone will frequently 
produce the desired effect. The acute symptoms subside 
promptly. If, as has been mentioned, the coryza has 
persisted too long for abortive measures to prove effec- 
tive, the radiant-light treatment must be supplemented 
by the application of ultraviolet rays in the nose and by 
general body irradiations from the air-cooled lamp. 
We prefer not to use intranasal high frequency except 
when the measures suggested fail, in which case the 
intranasal ultraviolet is preceded by an application of 
the high frequency current with a non-vacuum elec- 
trode. 

Where a tonsillitis, pharyngitis, or both, complicate the 
acute symptoms, attention to these foci is of prime 
importance. The ultraviolet ray, properly applied by 
means of a tonsillar or pharyngeal ae is quite 
effective in reducing the inflammation, @jMicularly if 
general body irradiations with the ained lamp are 
administered at the same time. 

Supplementary general UN as purging, rest, 
regulation of diet are appropyla nd in no way conflict 
with the electrotherapeutic asaros. 

Acute Rhinitis.—In agyté"or subacute rhinitis, Tho- 
metz advocates A i He uses as an indifferent 
electrode a pad so vith bicarbonate of soda solution 
placed on MUS the patient's neck or beneath the 
palm of the hagd) This electrode is connected with the 
negative pees To the positive pole are attached two 
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pieces of copper wire of 18 or 20 gage thickness, coiled 
at one end to form a spiral contact around the terminal 
of a bifurcated cord. The straight portion is made about 
five inches in length, flattened so that it will hold the 
cotton with which it is now wrapped, dipped in a non- 
irritating germicide, such as a 596 protargol or 1-500 
acriflavin, and inserted into the nose, successively in two 
directions, along the floor of the nose, extending into the 
nasopharynx; and upward and backward to include the 
region of the middle and superior turbinates. The aver- 
age dosage is 7 milliamperes with 5 minutes duration 
of the electrodes in each direction. The treatment pro- 
duces sedative and shrinking action while the deep germi- 
cidal effect of antiseptic positive ions cataphorically pene- 
trate into the tissues. 

There is no doubt that this method of treatment has 
many advantages. We have used it successfully a num- 
ber of times after other measures had proven unsatis- 
factory. We are inclined to the belief that all so-called 
acute coryzas are complicated by sinus ipsglvement. 
Our method embraces three definite ste 1) radiant 
light; (2) argyrol tamponage, along intranasal 
ultraviolet radiation; (3) general bog) trradiations with 
the air-cooled lamp. NS 

Radiant light therapy has mv described. We 
shall therefore proceed to cuss argyrol tamponage, 
known as the Dowling tredwhent. “Argyrol and other 
silver colloid solutions e by means of tampons seem 
to precipitate the RV the tissues, so that it may be 
extracted by the zwNheed attraction and affinity of one 
colloid for anog for instance, pus is colloid and the 
silver solutiognis colloid.” 

N 
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“Nasal tampons of silver colloids also induce a watery 
precipitation from the mucous membrane, thereby prac- 
tically depleting the tissue of watery elements and by 
the induced flooding the bacterial organisms are thereby 
weakened by repeated argyrol tampon treatments and 
the virility of successive colonies of organisms is surely 
overcome until there is no longer further propagation 
of the pathogenic organisms.” (Dowling.) 

Dowling believes that the silver preparations in col- 
loidal form are in the best arrangement for deep absorp- 
tion by the tissues. However, since diffusion of any 
colloid is a slow process, some method must be employed 
by which argyrol or other colloids may be kept in contact 
with the mucous lining of the nasal chambers for a pro- 
longed period, thus providing a means through which 
argyrol or other colloids may be taken up by the vascular 
supply and carried to the distant organs. 

It is not necessary to use a local anesthetic before insti- 
tuting the treatment. “A single treatment is often suffi- 
cient for the cure of acute head colds, while dr e more 
chronic conditions of the eye or sinuses, (gK" treatment 
may be necessary over a period of m or even for 
several years." (Dowling.) XN 

We believe we were the first e out that intranasal 
ultraviolet radiation subsequerN Zo argyrol tamponage 
greatly enhances the effects ehe latter. Experimental 
work and many clinical obgerVations properly controlled, 
have demonstrated “agen of the combined pro- 
cedure over either atone, in some of the acute and 
chronic nasal i ns. It is not unlikely that addi- 
tional m take place in the mucous 
pane eon its surface. Argyrol tamponage plus 
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intranasal ultraviolet radiation is the method of choice, 
in spite of the contentions by staunch advocates of each 
procedure that either method alone suffices. 

Hyperesthetic Rhinitis—Nasal Hydrorrhea.—See the 
special chapter on this subject under “Borderline Dis- 
eases." 

Atrophic Rhinitis—Ozena.—Galvanism in the form of 
zine ionization has given good results in the hands of 
many rhinologists. 

It is quite obvious that any active focus which may 
be present, such as a sinus infection, a chronic discharg- 
ing antrum, dental pathology, etc., must first be eradi- 
cated. The practitioner must never forget the rôle 
played by tuberculosis, syphilis, and general metabolic 
disorders as underlying etiologic factors. If systemic 
causes exist, intranasal treatment unaided by the indi- 
cated therapy will, naturally, remain fruitless. 

The odor is best controlled by tamponading the nares 
with cotton pledgets, saturated with a 2 per cent mercu- 
rochrome solution. These tampons are left, Yace for 
fifteen minutes, after which application intranasal 
ultraviolet rays is given, beginning ANSA -half minute 
exposure for each nostril, and gradu AO creasing to ten 


to fifteen minutes, according to ore It is astonish- 
ing how much quartz light re al tou bfc will 
tolerate as compared with ES pharyngeal or tonsillar 
mucosa. In addition to Ahé"topical treatment general 
measures such as body effliaions proper hygiene and 
diet, and the correct rfemoval of any apparent under- 
lying etiologic fact) will in very many instances check 
this annoying (oen in a comparatively short time. 
It is oaea NA to assume that marked atrophy of bony 
O 
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structures in patients who have had the disease untreated 
for years can be altered to any appreciable degree. In 
such progressed types we must be content with a symp- 
tomatic cure. 

Leroux contributes an interesting report on the treat- 
ment of ozena by the high frequency current. His results 
of experiments with this agent have been so successful 
that he determined to attack the microbes in vivo by this 
method. The patients were carefully selected, none being 
regarded as ozenous unless there was marked atrophy of 
the turbinates with pronounced dryness of the pharynx 
and adherent crusts in the nasal fossae or nasopharynx. 
He used specially devised electrodes. Some were of the 
vacuum type and others were of malleable metal with 
ebonite insulation, adaptable to all irregularities of the 
nasal passages. Only the latter could reach the superior 
meatus which is so commonly the seat of ozena. Be- 
fore application the mucosa was painted with formol 
ointment, which produced a hypersecretion, soften- 
ing the crust and thereby preventing bleeding nd rein- 
fection. es 

The current was administered four to ee with 
the electrode placed horizontally in t sal fossae; the 
electrode was then directed from SS upward and the 
same amount of current given. CA electrode was simi- 
larly used behind the soft pakte” Since only the tip of 
the electrode is active, the tient can close his mouth 
and swallow normally dew: treatment. The wide nasal 
fosse seemed at first most benefited by the treat- 
ment, while the regs not yet atrophic but still in the 
hypertrophic stfgeweceived no current. This was care- 


fully ee painting their surfaces with 1:1000 
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adrenalin, after which the current was effective over a 
wider surface. Biterminal application seemed to offer 
no advantages over the monoterminal Treatment was 
given daily. Crusts were eliminated, the ozenous sur- 
faces shrank to thin pellicles without adhesions, and the 
mucosa gradually resumed its normal color. 

The mode of action of the high-frequency current in 
ozena is difficult to understand. In addition to its 
trophic, congestive, cicatrizing and bactericidal effect, the 
action of nascent ozone may come into play. An effect 
upon the endocrine sympathetic system appears unde- 
niable, and the results support Halphen’s hypothesis of 
the sphenopalatine origin of the affection. The action 
is rapid and complete, irrespective of the degree of the 
lesion, It seems somewhat more prompt in the dry than 
in the moist forms. The odor entirely disappears. In 
a very small number of cases weekly lavage may still be 
necessary. Leroux is convinced that no other treatment 
of ozena is as effective as the high-frequency current. 


Sensitive Points of Nasal Mucosa.—Practic all of 
the older and many of the recent texts treat sitive 
areas of the nasal mucosa, especially in c ction with 


others have 


hay fever, asthma and the like. mamie, 
hsitive, but we 


attempted to specify which areas a 
are not now interested in such TOM 
Desensitization of the nasal rembranes is best accom- 
plished with diathermy obtaf&d from the Oudin ter- 
minal. We are making use@f a newly devised electrode 
and holder which has phdertected in the course of our 
experimental work omNháy fever and asthma. In order 
properly to deser the nasal mucosa, several appli- 
cations may hae be made, individuals differing in this 
N 
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respect. The electrode, which is non-vacuum and shaped 
to fit the nasal chamber without discomfort, is inserted 
and gently moved about. During the first part of the 
treatment, the electrode is introduced with the pointed 
end directed upward, and later on, with the end directed 
downward. By this manipulation, the entire surface is 
treated. The current 
should be weak and al- 
ways under control. The 
patient may cough vio- 
lently at first, feel un- 
comfortable and  com- 
plain of lachrymation 
and dizziness. None of 
these symptoms are suf- 
fieiently important to 
interfere with the carry- 
ing out of the procedure. 
At the second or third 

His treatment, cemplete tol- 
Fic. 60.—Ionization of nasal mucosa. a Ene will&@bstablishe d: 
It is better to overtreat when comple hsitization of 
the membranes is desired. Fifteen t enty minutes is 
not too long for a single applicati Intranasal ultra- 
violet radiation should concl ch séance. 

Purulent Rhinitis.—Espect in children or young 
adults, when it is inadvis to operate intranasally for 
obstruetion due to ergarged boggy turbinates, or to 
straighten the sept alvanism represents a valuable 
aid in combatin affection. We find it satisfactory 
to pack the ith long, narrow strips of gauze sat- 
k zine solution. The end of the wire 
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leading from the galvanie machine is embedded in the 
wet nasal packing. (Fig. 60). Not more than 5 to 6 
milliamperes are required and the duration should not 
exceed fifteen minutes. The frequency of treatments 
depends on the progress made. 


CHAPTER XVII 
THE TURBINATE BODIES AND SEPTUM 


Hypertrophied Inferior Turbinates.—For this condi- 
tion we have replaced the older method of galvano- 
cauterization with diathermy. Oudin sparks from a non- 
vacuum electrode will greatly influence the size of the 
turbinate bodies. If preferred, a copper wire with a 
bifurcated tip in a suitable insulated holder (Fig. 61) 


OX 


Fia. 61.—Electrode with greate tip for fulguration 


of inates. 


can be used, as the Oye procedure is one of mild fulgu- 
ration which is a under the control of the eye. The 
instrument @ carried to the posterior end of the 
inferior turbido and the fulgurative action carried along 
a straigh e to the anterior portion. This method is 
178 
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a distinct improvement over the older ones, and, in most 
instances, can be performed without the use of an anes- 
thetic. In fact, a local anesthetic tends to shrink the 
tissues, disguising the true size of the parts to be treated. 
If a local anesthetic is occasionally necessary a 4 per cent 
solution of apothesine on cotton pledgets, inserted and 
left in place for twenty or thirty minutes before the 
operation is performed, will suffice, or the apothesine may 
be gently rubbed into the bony structure according to the 
method suggested by Novak. 

The electro-cautery stil has a place in the treatment 
of hypertrophied turbinates. Brooks calls attention to 
the use of the insulated vacuum nasal electrode, which, 
when inserted into the nasal chambers for ten minutes 
and connected up from the wave current to a static 
machine with the ground chain off, has been found to 
reduce swollen and congested turbinates. 

Another method for the treatment of hypertrophied 
inferior turbinates was suggested by Prof. Leduq, and is 
known as zinc electrolysis. The technic is llows: 
Introduce a zine needle into the soft ues at the 
anterior extremity of the turbinal, and close to the 
bone horizontally backwards towarc @e nasopharynx. 
Proper anesthesia is necessary. (die darning needle 
plated with zinc and with a eoWpér wire twisted into 
the eye, which is embedded S short stick of sealing 
wax as handle, will be foysd Convenient. The current 
should be turned on gr lly, cautiously increased to 
15 ma., and allowec Nutt for twenty minutes. It is 
most important tg, <pid any loose connections, as severe 
pains referred PON teeth will be felt on the make and 
break of the @prent. At the end of the treatment the 
current i Quilt decreased, and then reversed and 


S 


180 PHYSICAL THERAPY 


allowed to flow for about five minutes to loosen the needle 
by the formation of Na OH around it. If the needle is 
roughly pulled out, considerable bleeding will follow, and 
the result of the treatment is not likely to be satisfac- 
tory. The shaft of the needle, where it will come in 
contact with the mucous membrane, should be insulated 
by painting with shellac or sealing-wax, and the insulated 
portion should extend a short distance into the tissues, 
to avoid the formation of a small slough and ulcer on 
the surface of the mucous membrane at the point of 
entrance. Beyond putting a little cotton into the nostril 
for a few hours, no after-treatment is required. Natu- 
rally this method of treatment is not suitable for cases 
in which the obstruction is due to bony irregularity. 
(Friel.) 

Epistaxis.— This condition if caused by small varicose 
veins at the lower end of the nasal septum may be treated 
by the method described in the preceding section. Cotton 
soaked in zinc solution can be held by a metal rod against 
the bleeding point, and the current applied\for two to 
three minutes. xS 

The Middle Turbinates.—Hypertro d and bullous 
middle turbinates sometimes respo ithout treatment 
of any kind when local irritation e nasal membranes 
as a whole has been removed h as possible. Chron- 
ically infected nasal memb&anés are always difficult to 
treat if some focus higher Q persists and remains uncor- 


rected. There are m atients, however, in whom no 
foci can be demo , and the infectious state of the 
membrane must attributed to local causes. Often 
when the loc ase is controlled, the middle turbinates 


reduce in sje. The use of electrotherapeutie measures, 
especially Patterization of the middle turbinates, is con- 
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sidered a rather hazardous undertaking and must not be 
attempted indiscriminately. We hesitate to advise it at 
all, although some reports have recently appeared in 
which an improved electro-cautery has been successfully 
employed in fifty selected cases involving the middle 


sa 
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Fic. 62.—Insulated nasal snare. A, Attachment for cord. 


turbinate. The anterior and posterior ends of turbinates 
may be removed bloodlessly by coagulation-dissection 
with an insulated snare. (Figs. 62 and 63.) 

Until an absolutely harmless method shall be found 
we recommend argyrol tamponage followed by quartz 
light (Fig. 64) intranas- 
ally, from the water- 
cooled lamp. In the ab- 
sence of complicating 
pathology prolonged daily 
treatments will yield good 
results. 

The Septum.—Submu- 
cous resection of the na 


Fra. 63.—Snare in operation. 


septum has been (p 
fected to such a de that there appears to be no 


occasion for eldettal methods for pathologie conditions 
involving th structure. However, some rhinologists 
prefer eleo) ysis in selected cases. The recent litera- 
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ture on this subject is meager. Coleman’s work, pub- 
lished in 1912, contains the following conclusions: 


1. Strictly cartilaginous spurs can be thoroughly removed 
by electrolysis, one, two, or at most three operations 
being required. 

2. The amount of reduction by electrolysis is commensurate 
with the portion of cartilage of which they are composed. 


Fic. 64.—Intranasal NE irradiation with 
quartz rod licator. 


3. Spurs, composed wh or largely of hard bone, cannot 
be successfully tr by electrolysis. 
4. Electrolysis is Suelos to correct deviated septa of 
any form. 
It must be Shea that electrolysis had been heralded 
as a treatm or septal conditions prior to the introduc- 
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tion and perfection of the submucous operation. We do 
not oppose the use of electrolysis, but experience has 
proven that it is inferior to surgery. 

Nasal Synechiae.— This condition may be treated by 
inserting zinc needle electrodes into the synechiae. Sev- 
eral insulated needles are bound together, the outer one is 
connected to the positive pole and the middle one to the 
negative. Ten milliamperes for thirty minutes are 
employed, with subsequent reversal of the current for a 
like period. Complete disappearance of the synechiae 
will require from one to two weeks. This treatment, if 
properly carried out, is superior to excision. The opera- 
tion should be performed under local anesthesia. 
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CHAPTER XVIII 
THE ACCESSORY SINUSES 


Acute Sinusitis.—The rationale for the employment 
of radiant heat-light in acute sinusitis is well established 
by its analgesic, decongestive and absorptive action. 
Radiant heat-light is superior to other heat-producing 
agents because its effects 
are more uniform. 

Ultraviolet light is ap- 
plied intranasally (Fig. 
65) for its lethal and 
stimulating actions. Ellis 
and Wells state that the 
lethal action is a direct 
one of the rays upon the 
bodies of xthe bacteria, 
and is a due to the 
of germicidal 
ces, such as hy- 

— " en peroxide. It has 
Fie. p Dire ving of noe Bg “teen established, further 
©>* that the bactericidal ac- 
tion of light was due to@he rays of short wave length, 
including the ultravj and that dried matter was at 
least as easily st ed by the rays as moist matter. 
(The lethal cr of ultraviolet rays is also termed 
“abiotic” in cobfadistinction to their “biologic” action.) 
Medic hermy produces an increase in temperature 
184 
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without destructive effect. It is applied to a sinus for 
its deep heating action and because it is decongestive 
to the mucous lining involved, and probably to some 
extent absorptive. Analgesic properties as well as an 
ability to induce hyperemia and stimulate repair are also 
to be noted. 

Both local and general measures are called for since 
constitutional symptoms are almost invariably present. 

We have attempted to do away with shrinkage by 
cocaine or adrenalin, or both, substituting argyrol tam- 
ponage (Dowling treatment). Diathermy directly over 
the sinus is of decided benefit, but must be used with 
caution. Good drainage should first be established intra- 
nasally. It is better to wait until the acute symptoms 
have somewhat subsided before diathermy is applied, and 
until such time, radiant heat-light and the other measures 
suggested will be found of great value. 

Vacuum or non-vacuum electrodes for sinus affections 


omm /—————— — 
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(Fig. 66) may be used with a monopolar current. Modi- 
fied diathermy suggested by Brooke, should also be tried 
if direct diathermy cannot be administered. 

The technic for direct diathermy to the different nasal 


Fic. 67.—Direct e ermy to antrum. 


accessory sinuses is 1 
tographs. (Figs. 6 
and special elect¢o 


ed by the accompanying pho- 
and 69.) With the head band 
, the application of direct diathermy 


for sinus disease has been greatly facilitated and the 
results marge improved, 
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Chronic Sinusitis—Chronic Antrum Disease.—From 
the standpoint of electrotherapy, it is unnecessary to 
consider each sinus involvement by itself, because the 
principles of the treatment are more or less similar. 


Fic. 68.—Electrode on for treatment of frontal 

sinus. 
Medical diatherm ered by means of a special elec- 
trode for the parlar sinus involved, will relieve pain 
and promote Cayrage. The subsequent measures should 
include th owling treatment and ultraviolet light. 
This compyation is indicated in chronic cases, in which 
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for some reason intranasal surgery is contraindicated. 
Improvement has been obtained in a large percentage 
of patients, and definite cures have been observed in quite 
a number. 

While no conflict exists if suction or irrigation of the 
antrum is necessary, the latter procedure is now rarely 
practiced for therapeutic purposes. If suction is used, 
it should be done by the capillary method. 

Ethmoiditis—Polypoid Degeneration.—Beck, Pollock 
and Lederer report the 
use of the electrocau- 
tery by Lederer in 50 
instances of strictly 
polynoid cases where 
radical removal of the 
middle turbinate and 
a thorough exentera- 
tion and re-exentera- 
tion of the ethmoid 


cells thee to 
check = urrence 
T th ps. These 


Fic. 69.—Applieation of electrodes for 
treatment of sphenoid area. I were of the 
y non-suppura- 


tive hyperplastic variety. The lfte\ure contains reports 
of cases in which meningitis f$SlloWed cauterization of the 
middle turbinate, but theseQperations were performed 
in the presence of Bea while the series reported 


by Beck and his assoqt , precluded such involvement. 
The sequel: and c NO dons which have been ascribed 
to this form of(preeedure have had accordingly a deter- 
ring influenc ch was not justified by the actual facts. 
A warning eed in connection with this method is 
SS 
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important, “We feel that, by the improved technie and 
the careful selection of cases, this method (of electro- 
cautery) may come into use again. However, being fear- 
ful lest its indiscriminate use lead to mishaps which 
would again discredit this operation, we are working up 
a larger series of cases and will subsequently present it 
in detailed form." (Beck, , Pollock and Lederer.) 

Post Operative Treatment of Sinuses by Zinc Ioni- 
zation.—Fox reported a refractory case of antrum infec- 
tion which persisted under ordinary measures of treat- 
ment for one and one-half years. Irrigations were 
combined with zine ionization. Five such treatments 
were administered at intervals of four, sixteen, four and 
seven days: usually 3 ma. for 10 minutes with a 1 per 
cent zinc sulphate solution. The positive zine electrode 
was inserted into a No. 17 French soft rubber male 
catheter, so as not to protrude from it. After the last 
of these treatments, which were accompanied and fol- 
lowed by considerable pain, the patient went on three 
weeks’ vacation, at the end of which she repeated that, 
following the last treatment, the discharge ON y much 
inereased, then disappeared entirely. a th and a 
half later, the sinus was still clear XQ ut discharge. 
Fox suggests that it might be pred le to begin with 
a 0.5 per cent solution, until [or patients have learned 
what is expected of them, so fat less irritation is caused 
if it should run into the tat. 

Malignant Growths Ge Paranasal Sinuses— Treat- 
ment by Irradiati ectrocoagulation and Other 
Methods.—After wing the work of others, Stevens 
reports cases ipm. illustrating some fairly success- 
ful results ofáredtment by radiation and electrocoagula- 
tion. Wha dmitting that he cannot give a hopeful 
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report on the treatment of malignant disease of the 
sinuses, he feels that with the present knowledge of 
applying radium, deep Roentgen therapy and electro- 
coagulation, a method might be standardized which 
would give promise of good results. He suggests that in 
cases which present the definite diagnosis of sarcoma, no 
piece of the growth should be removed for microscopic 
examination; but if deemed advisable, a section should 
be removed with the assistance of electrocoagulation, 
followed immediately by proper deep therapy, giving as 
nearly homogeneous irradiation as possible. In all other 
cases, after painstaking attempts to make a clinical diag- 
nosis by various methods, a section can be taken for 
microscopic examination if the wound is closed by electro- 
coagulation, followed immediately by careful irradiation. 
Operation by electrocoagulation should follow promptly, 
if it is possible to use this method in the region con- 
cerned. Recurrence should also be treated by electro- 
coagulation and with radium. Cases with adenopathy or 
metastases are probably hopeless, and shoul A accepted 
only with the distinct understanding tha tment will 
be only palliative in character. Devis@Zation of bone 
must be expected where electrocoagy@a¥von is used. This 
may also follow heavy radiation h either radium or 
the Roentgen rays. The boe $ð be easily removed 
several weeks later. O 
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CHAPTER XIX 
TUMORS OF THE NOSE AND FACE 


Epithelioma.— T wo principal types are recognized, viz., 
the so-called basal cell epithelioma and the squamous 
cell epithelioma. It has been pointed out that practi- 
eally all of the epitheliomata on the skin of the face 
above a line drawn from the angle of the mouth back 
through the auditory canal are of the basal cell type. 
The squamous cell epitheliomata are usually found at 
the mucocutaneous junctions of the lips and inside the 


mouth. This latter type gives the greatest difficulty in 
management and often taxes the surgeon’s ingenuity to 


determine what method or combination of methods to 
employ. 

Epithelioma Involving the Nose—Method pply- 
ing Surgical Diathermy.—Epitheliomat QGrequently 
involve the nose and when treated ea XN surgical 
diathermy and radiotherapy, a good bnosis may be 
anticipated. The operation may, erformed under 
local anesthesia, though occasiqn general anesthesia 
may have to be resorted to. technic now used is 
more or less universal NOME only in slight details. 


The indifferent DT block tin, is placed in con- 
tact with the TOS Gare back or abdomen, usually 
at some distance f e field of operation. The active 
electrode is Bep contact with the tissue to be 
destroyed. Vagus styles of points and electrodes and 
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holders are now on the market and the operator must 
select the one best suited for the individual case. It is 
important to destroy the tissue to a sufficient depth and 
to eoagulate by blanching, not charring, the entire area. 
Often the destroyed mass will come away immediately, 
but when it is large, separation may not occur till the 
wound is redressed some hours later. 'The odor from 
the slough can be controlled by application of a weak 
mereurochrome solution and a few exposures with the 
water-cooled lamp. This latter step is an excellent steri- 
lizer and hastens the formation of granulation and heal- 
ing. Care must be taken in dressing the wound that the 
new granulations are not pulled away and for this pur- 
pose any desired method may be employed. The sim- 
plest way is to use a lubricant, such as sterile vaselin, but 
as healing progresses the wound should be exposed to 
the air as much as possible and sealing it with dressings 
or heavy lubricants is not advisable. Subsequent treat- 
ment with radium or the X-ray or both is not always 
necessary, but this must be determined by«the surgeon 
in each individual case. xS 

Briefly, the advantages of the met are: 

1. It is a procedure which can S controlled. 

2. It is bloodless and painless. x 

3. There is practically no a ain. 

4. Scar formation is aco he minimum. 


Clark lays emphasis omypne factor of the treatment, 
especially when large Qyeas are involved. One should 
always begin by t ng a line of coagulation around 
and beneath th fon or mass to be treated so as to 
cut off d blood drainage from the involved 
area. One sheüld guard against overtreatment, bearing 


in mind tissue destruction goes far beyond the area 


le 
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of blanching. It is quite obvious that perfection in 
technie must be acquired by actual experience. The 
large clinical material available in medical centers should 
be utilized at every opportunity for study and observa- 
tion. 

Tumors About the Nose, Face, and Lip.— The treat- 
ment does not vary from that already described, except 
that the location of a tumor mass has much to do with 
the depth of tissue to be destroyed. In cases of long 
standing the presence of glandular involvement must be 
taken into account for subsequent attention in order to 
obtain a radical cure. 

The question has frequently arisen whether electro- 
coagulation is the method of choice for benign growths. 
Plank is of the opinion that “the surgeon will find high 
frequency currents best adapted to malignant lesions and, 
to a limited extent only, to those which are benign and 
below the integument. Benign growths below the sur- 
face usually can be excised and the skin closed with a 
minimum of scarring. If coagulation were MAN these 
cases, it would be necessary to destroy the ee r leave 
the wound open for removal of the sloug ich would 
delay healing and cause contractions ential struc- 
tures as blood vessels and nerves vie through or 
close to the growth would be u ssarily destroyed 
and in all cases there would be slough for which drain- 
age would have to be provide 

We are fully in accord,s@th this author and prefer 
operative surgical MERE 1 almost all cases of benign 


tumors. cg 
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PART FIVE 


TREATMENT OF DISEASES OF THE 
MOUTH, PHARYNX AND LARYNX 


CHAPTER XX 
THE MOUTH 


Pyorrhea Alveolaris.—While it is appreciated that 
pyorrhea alveolaris belongs in the realm of oral surgery, 
and that the dental surgeon would be the logical one to 
discuss it, one need not apologize for including some brief 
remarks on this extremely important subject. In the 
absence of a standardized treatment for pyorrhea, or at 
least one that is satisfactory, ultraviolet light will event- 
ually be recognized as a remedy which approaches being 
a specific. 

Folstein very recently surveyed the subject at great 
length and wrote: “Having reviewed the different 
methods of treatment, observed the various disadvan- 
tages of each, and realized the uncertainty sults in 

| each method, it became a matter of nece to arrive 
at some method which would procure r S, not in the 
isolated cases, but in practically al This writer 

| emphasized that he has chose vilia light therapy 
because it is the only method e has given, in his 
hands, consistently favorab sults as a cure for pyor- 
rhea. His technic, worke Q in steps, follows: 

1. X-ray EA teeth and notation of all 

pathologic fac Q 
| 2. Removal of onic imringing on soft tissues and 
fe 


improperly( plgved fillings. 
3. Scaling of t&th as thoroughly as possible. 
4. AppligaMfeh of ultraviolet by compression method. 
197 
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No more than three or four teeth are treated at one 
time, and each area is treated both facially and lingually 
until a marked reaction occurs. 

The technic advocated by us differs from that com- 
monly in use. We prefer to give a sufficient irradiation 
to produce a marked gingival reaction to each area at 
one sitting instead of a gradual, step by step, increase, 
taking up several treatments to obtain the desired effect. 
It is essential to know the blistering time on mucous 
membranes of the water-cooled burner. This point has 
been strongly emphasized by Sampson, who wrote: “A 
violent tissue reaction is necessary if the treatment is to 
succeed.” Sampson advises that if your lamp will blister 
in forty seconds then give 70 or 80 seconds contact-under- 


Fra. SPROno in the different positions for treating 


O pyorrhea. 
S 
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pressure exposure or more. The pressure should be just 
sufficient to whiten the gum under the end of the appli- 
cator. (Fig. 70.) The applicator used in pyorrhea 
work should be all quartz. Sampson’s technic for treat- 
ing pyorrhea is undoubtedly the most perfected at the 
present time. . 

Lippman, at the Naval Hospital, Brooklyn, used ultra- 
violet in many oral conditions. In reporting on his work 
he remarked: “Suitable applicators were designed, and 
a series of cases, ranging from simple gingivitis to morbid 
pyorrhea, was placed under treatment. Where much 
loss of process existed, no marked changed was noted in 
the firmness of the teeth. But in all cases, purulent 
discharge stopped and the gums resumed a healthy tone. 
Bacteriologic examination exposed the presence of Vin- 
cent’s bacilli, which proved negative after the fifth treat- 
mex:t in the less severe cases, and after the tenth in the 
worst. 

At that time treatment was commenced with a one 
minute exposure, and increased daily by on ute for 
four days, after which five minute BE made. 
Since then the light has been applied in s other than 
pyorrhea, such as Vincent's Angina, «D itis, periostitis, 
neuralgia, post-operative pains, all post-operative 
procedure about the mouth, "e t gratifying results. 

Bovie believes that the sabato of the tissues of 
the gums is responsible for-suth curative effects as ultra- 
violet light affords. e 

Stomatitis—VinceqQS Stomatitis.—Stomatitis, if due 
entirely to local cagrwe$, responds readily to quartz rays. 
Good results h on obtained in many eases. Gilett 
reported a cas of Vincent’s stomatitis, or trench mouth, 
cured afte ven days in which only seven treatments 
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—Tuberculous ulcer on side of tongue. 


*reulous ulcer on dorsum of tongue. 
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were given. Typical Vincent’s angina is treated satis- 
factorily with ultraviolet light for its local effect on the 
site of infection, but general measures are also necessary. 

Ulcerations of the Tongue.—Here again, quartz light 
is of value. The application should be made at a dis- 
tance of four inches. It is far better to undertreat these 
eases than to produce a violent reaction, which, while 
harmless, is very distressing to the patient. Exposures 
should be given on alternate days, gradually increasing 
the time of each treatment. Usually not more than four 
to six are required in all. Removal of the immediate 
cause is imperative if recurrence and subsequent compli- 
cations are to be avoided. Frequently either sharp or 
broken teeth or imperfect dental work is the source of 
constant irritation which leads eventually to ulcer forma- 
tion. (Figs. 71 and 72.) 

Epithelioma of the Tongue.— The technic for electro- 
coagulation of accessible neoplasms has already been 
given in the preceding chapter (Fig. 73). General anes- 
thesia is preferred for lingual operations. e are in 
the habit of using chloroform, although ei Ke nitrous- 


oxide and ether, or the so-called ERE eG, is 


satisfactory, if administered by an ex The hazard 
of fire when using any inflammable ict in connection 
with surgical diathermy must SY be remembered. 
Radium needles have been ys@dwith some good results 
in epithelioma of the tongu d undoubtedly a certain 


class of these cases is best@yited for this form of therapy. 
Simpson advocated t Qyplantation of bare glass tubes 


containing radium ation, and cites 30 cases treated 
in this manner Qe implantation is preceded by sur- 
face radiation er which the tongue is anesthetized. 


Then, inis with from 5 to 38 glass ampules, each 
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containing 0.5 me. of radium emanation, the number of 
ampules depending upon the size of the tumor. Simpson 
stated in his report that he has not yet seen a lesion that 
was made worse by this treatment, and there has been 
no failure of any 
tongue lesion to 
heal when the 
growth could be 
treated under direct 
vision. In two cases 
in which the base of 
the tongue was in- 
volved, the lesion 
did not completely 
heal, due perhaps 
to faulty technic. 
The cervical glands, 
whether palpable 
or not, should be 
treated with very 
heavy surface radi- 
ations. It is undeniable that there are e disadvant- 
ages in radium emanations. The chie ections are the 
pain incident to the treatment, KD the likelihood of 
hemorrhage from the lesion result of injudicious 
attempts to remove the dol 


O 


Fia. 73.—Surgieal diathermy (electrocoagu- 
lation) with button eleXrode. 


CHAPTER XXI 
THE PHARYNX 


Pharyngitis.—In this, as in almost all infections, no 
treatment is rational without the removal of the focal 
cause. Persistent sinus or nasal infection, unattended 
to, will produce a chronic pharyngitis which very often 
stubbornly resists all recognized procedures. The nose 
is best treated by argyrol tamponage and quartz light 
by the direct method. The pharynx is also irradiated, 
indirecty, with the solid quartz applicator. (Fig. 74.) 
If the tonsils are diseased, either medical or surgical 
measures should be resorted to, and often the pharyngitis 
will clear up without any other treatment. One must not 
forget, here as elsewhere, that systemic diseases, such 
as syphilis or tuberculosis, are not nfeaagQR sources 
of infection, requiring appropriate consti@jfonal treat- 
ment. 

Tonsillitis.—An interesting cont Oy regarding the 
applicability of non-surgical Cheyenne divided the pro- 
fession. Light, electrocoagula£i nd electrodesiccation, 
and other electrical etii their place. The per- 
sonal equation plays a rQ or a method in the hands 
of one laryngologist ijs much more satisfactory 
than in the hands Mother. We prefer to submit the 
available materjaK 9h this subject, and let the reader 
choose the method. 

Acute Tox@plitis—The treatment is primarily consti- 
204 
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tutional, especially so if a rise of temperature exists with 
other systemie symptoms. Rest in bed, catharsis and 
other accepted measures are not to be replaced, but sup- 
plemented by electrotherapy. ^ Radiant heat-light is 
often gratifying if the patient is forced to his bed. If 


Fra. 74—Irradiation d DN ultraviolet 
the constitutional symptonf are negligible, ultraviolet 
light to the tonsils willaMbbmptly reduce the inflamma- 
tory process. This re may be preceded by a top- 
ical application NS surface of the tonsils of some 
aniline dye, aq a five per cent mercurochrome solu- 
tion. Care, myst be taken not to give too intensive raying, 
lest a mayer reaction follow. General body radiations 
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for their alterative and tonie effects are sometimes valu- 
able in shortening the course of this illness 

Chronic Tonsillitis—Non-surgical Treatment.—It is 
well recognized that the bactericidal action of the ultra- 
violet rays is, what may be properly termed, "surface 
action." In other words, the 
rays do not penetrate to a depth 
more than a few millimeters, 
and therefore are incapable of 
sterilizing the entire tonsillar 
substance. ^ Ultraviolet rays, 
without the use of other agents, 
have been beneficial in the 
treatment of various forms of 
chronic tonsillitis: (Fig. 75.) 
It is admitted that after numer- 
ous applications a shrinkage of 
the tonsils is noticeable, but 
few, if any, are willing to state 
that permanent regNts have 
been obtained. ThA t is that 
the water-coole mp is a good 
Fra. 75.—Curved pharyn- pallitative ag in chronic ton- 


geal quartz applicator in. sillitis, bu scope of useful- 
position for irradiating tonsil. 


eee 77 


Denman has suggested the«otrbined use of X-rays and 
ultraviolet radiation, and Nee that this combined 
method is superior to th X-rays alone. Witherbee and 
others have demons that exposure to the X-ray 
results in absorpti the lymphoid tissue of the tonsil, 
and a shrinkage @ the entire organ. Denman employs 
what he calls N46 “triad” of radiant forces, condensed, 
water-coolix£2ultraviolet rays for sterilization, diffuse 
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ultraviolet rays from the Alpine Lamp to promote 
metabolie reaction against infection, and X-rays to 
absorb lymphoid tissue and shrink the faucial and lingual 
tonsils. 

The modus operandi is explained thus: As the lymphoid 
tissue is absorbed by the action of the X-rays, and the 
tonsil contracts, the crypts and fissures are obliterated, 
and the pus is squeezed out like fluid from a sponge, into 
the surface of the organ, where it may be seen as the 
treatment progresses. The tonsil is eventually converted 
into a small, hard, fibrous nodule, devoid of lymphoid 
tissue, and cleaned of infection. In short, the treatment 
does for the diseased tonsil, in a few weeks, what nature 
does to the normal by the time adult life is reached. 

The technic of Witherbee and other pioneers in X-ray 
therapy of tonsils is: 10 inch spark gap; 10 inch distance : 
1 mm. Al., 75 mm. Cu. and a piece of sole leather as filter; 
time, four minutes. Weekly treatments are given for a 
sum total of fifteen minutes, after which the séances are 
repeated once every two weeks. Ten treatmer is visually 
comprise a full course. A 

Tousey's technie is described in his CERE as 
follows: 6 inch spark gap, 3 ma., 13 in Istance, 3 mm. 
aluminum, ten minutes. The appkstion is external; 
the chin up and the head turn the opposite side. 
A protective cylinder 3 inche& in diameter limits the 
rays to the region behind tl angle of the jaw. One 
treatment is sufficient one tonsil and where 
both are affected, eac e of the neck may receive 
such an application SX single session or at different 
sessions. 

Blaine admi Ae) treatments once every seven to ten 
days until agers of eight has been given, after which 
SS 
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a period of observation of 6 to 8 weeks is required to 
determine results; the softer the tonsil the more marked 
the improvement. Children respond much more quickly 
than do adults. In some cases a subsequent raying is 
given to complete the treatment. The X-ray formula 
consists of 5 ma. at 100 kilovoltage (sphere-gap), 30 em. 
focal spot distance through 3 mm. aluminum filter, for 
5 minutes, using a cireular lead diaphragm opening of 
5 em. diameter at 15 em. from the target. The patient 
lies prone, with head turned sharply to the right or left 
according to which tonsil is to be rayed, and both sides 
are irradiated at each treatment. The central beam is 
directed to pass into the side of the neck just posterior to 
the angle of the jaw. This will include the tonsils, ade- 
noids and lymphatics of the nasopharynx. No sheet lead 
or similar protection is used over the patient’s head. 

This technic differs in very few details from that of 
Witherbee and others. We have employed a similar pro- 
cedure, but prefer to have the patient sitting up during 
the actual radiation, the same as is done in treating 
deafness. S 
The advocates of X-ray therapy f @iseased tonsils, 
adenoids or pharyngeal tissue, bas N preference for 
the non-surgical method on the ae obtained in large 
series of cases. 

Before passing this pep 1t may not be amiss to 
discuss the investigations Q} MacCready, who brings out 
one feature omitted by@jthers who have conducted work 
along these lines. ready is firm in his belief that 
Roentgen ray tre nt causes a definite shrinkage of the 
lymphoid ti f the tonsils and adenoids, but states 
that, on the Other hand, bacteriological and pathological 


studies sliww that Roentgen ray treatment has no effect 
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on local sepsis in the tonsils and adenoids. Accordingly 
Roentgen treatment would be beneficial only to the type 
of patients who have hypertrophy of the tonsils without 
sepsis. The determination of infective foci from the his- 
tory and the presence of complications is, of course, a 
simple matter. 

This report seems to place on a sound basis the use 
of X-rays in tonsil work, which may be accepted as a 
guide in the treatment of tonsilitis. 

Rott, in a critical survey of Roentgen therapy for dis- 
eased tonsils, quotes Nuzum, Lederer, Bordern, Babcock 
and Shurly, to show that roentgenotherapy cannot be 
relied upon to effect a reduction in the size of diseased 
tonsils nor to rid them of pathogenic bacteria. Nuzum 
found that the size was reduced in only 16 per cent of 
218 pairs of tonsils, and that hemolytic streptococci were 
permanently removed in only 50 per cent of 32 patients. 
Lederer observed a slight change in size only in case 
of children with the usual hypertrophied to: sils; he 
reported also alleviation of subjective sympt A such 
cases. But patients with recurrent attacks v ene 
only temporarily, and fibrotie tonsils ared to be 
smaller and more normal in appear ©, but on being 
removed afterwards, they proved_t +e unchanged and 
filled with pus and cheesy débri beock showed the 
futility of depending upon this Rethod in chronic infected 
tonsils, especially of the ll fibrotic type. While 
admitting that, in sme delay of surgical inter- 
vention might be jygtg@ while Roentgen therapy is 
given a trial, Rott i s that tonsillectomy remains the 
one really adequteythethod of removing diseased tonsils, 


and that in cpiéain cases of severe systemic disease, delay 
may be disagt}wus. 
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Adenoids.—The non-surgical treatment is similar to 
that discussed in connection with hypertrophied or dis- 
eased tonsils. In fact, the treatment of the tonsils usu- 
ally includes the adenoids. Occasionally, adenoid tissue 
can be shrunken and sterilized by the application of 
ultraviolet light without X-rays. A curved pharyngeal 
or post-nasal quartz applieator is employed and short 
exposures are administered. The operator must use 
caution lest severe reactions occur from exposure of the 
adjacent pharyngeal tissues. These reactions have been 
known to develop and are very annoying to the patient 
because healing is usually slow. Should such a contin- 
gency arise, the use of strong alkaline washes and lozenges 
containing orthoform are recommended. These are 
analgesie in their action and give the patient comfort 
until actual healing occurs. 

Tonsils—Surgical Diathermy.—Although much has of 
late been written on tonsil coagulation and tonsil desic- 
cation, few of the reports can be accepted as authoritative. 
Some employ the method exclusively CS as a 


result, discarded the orthodox tonsillector ile others 
have adopted this technic in selected only. On the 
other extreme are the disbelievers uited from those 


who have tried the method and arded it, and from 
others who have never used d are prejudiced on 

theoretic grounds. 
Clark has described wh ER called a desiccation method 
of destroying tonsillar e. It involves the use of an 
bent at the end, which is held 


ordinary knitting 
dle. The needle, carrying a Tesla 


in the fulguratio 


current, is int(ogiced into the tonsillar substance. The 
Tesla Tene. said to produce an effect which is more 
sharply 1 


ras zed. The edema is less than with the 
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D’Arsonval coagulation, and in general the method is 
more accurately under control. 

Some operators do not infiltrate the tonsil for anes- 
thetic effect. Thometz suggested powdered anesthesin 
(Metz) blown into the throat and over the tonsil, fol- 
lowed by swabbing with cocaine flakes. The infiltration 
method is condemned by 
him on account of the 
fact that moisture favors 
the diffusion of heat. 

Various types of elec- 
trodes for tonsil desicca- 
tion and tonsil coagula- 
tion are now on the 
market. When the op- 
erator is ready to pro- 
ceed, the patient is made 
to hold the auto-conden- 
sation handle which is 
attached to the meter of 
the diathermy machine. 
The other cord, which is 
attached to the elec- 
trode, is fastened to the 
Tesla outlet. About 500 on 

of tonsils. 
milliamperes of current 
are sufficient for this work. A@)6st switch is always where 


the operator can control et The auto-condensa- 


tion handle connect ‘Y)the meter and held by the 
patient acts as a gr . The technic as given here is 
one which: has adopted and used extensively by 


Thometz and thefts. 
Elmer pie electrocoagulation (Fig. 76) to electro- 
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desiccation. He uses one-half per cent solution of novo- 
cain or procain to which he adds five grains of mag- 
nesium sulphate and five grains of sodium chloride to 
each ounce of solution, and infiltrates in the usual man- 
ner. The patient holds the large electrode and the 
coagulation is performed by inserting the needle into the 
tonsil, following it all the way around until a grayish 
discoloration appears. A very large tonsil contraindi- 
cates this method. Elmer reported the occurrence of 
Vincent’s angina in some cases, but claims definite advan- 
tages for the method. Some of them are: absence of 
hemorrhage and danger of post-operative pneumonia and 
shortening of convalescence. 

Plank claims that hospitalization is unnecessary, as 
it is purely an office treatment, and that sterilization of 
the throat is performed by the procedure itself—excessive 
heat. Most workers maintain that post-operative sterili- 
zation is best accomplished by the use of actinic rays 
from a water-cooled, quartz-mercury lamp. 

Novak attempted to apply surgical diath 
tonsils in a large series of cases, but w 
continue after seven cases had been so 

His observation took into consider ; (1) the imme- 
diate effects of the operation; e extent of the 
post-operative inflammatory Son, t.e., the amount 
of extra tonsillar tissue infelvéd; (3) the degree of 
inflammatory reaction, and (Qt the early post-operative 
symptomatology. 

Further n (1) the extent and degree 


of cicatrization wj and outside of the tonsillar fossa; 
(2) the dama€é,“f any, to the palatopharyngeus and 
palatoglossug. Múscles; (3) the impairment, if any, of 
the functie the soft palate; (4) the frequency of otitic 
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complications due to possible damage to Rosenmueller's 
fossa (5) the effect on the voice and deglutition, 
and (6) the thoroughness of the destruction of tonsillar 
tissue. 

The technic employed by Novak was as follows: After 
a topical application of 4 per cent cocain solution, the 
peritonsillar tissue was infiltrated in the usual manner 
with 1 per cent procain. A flat electrode 12 by 12 inches, 
well moistened with tap water, was applied to the 
patient’s back. This indifferent electrode was connected 
with a high-frequency apparatus, generating the D’ Arson- 
val current with a frequency rate of a million or more 
oscillations per second, and delivering an amperage of 
from 1 to 4,500 milliamperes. The active electrodes 
were of two types, namely, the needle, and a flat button 
electrode of a diameter of 7 mm. The needle was used 
in one case, penetrating into the substance of the tonsil, 
and carrying an amperage of 400 milliamperes. It was 
inserted into three portions of the tonsil, and the current 
turned on for fifteen seconds in each place Ve ud to 
blanch the tonsil. The other cases were tre ith the 
button electrode and with currents for respective 
tonsils of from 400 to 1,500 milliam , and for the 
periods of time sufficient to coagu eR. e tonsils. This 
time varied from 50 seconds to onds, respectively. 
The greater the amperage, hs er the period of appli- 
cation. 


The patients in generaąķĶ vere comfortable during the 
operation. No bleedi atever occurred. The techni- 
cal skill and dext for the operation is no greater 


than that WAS to apply a swab of silver nitrate 


solution to a assuming familiarity with the technic 
of electro lation. 
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Contrary to the good results reported by the advocates 
of surgical diathermy of tonsils, the series of cases oper- 
ated upon by Novak did not convince him of the effec- 
tiveness of the method. The patients, without exception, 
embarked upon a stormy experience within a few hours 
after operation. There were distressing pain, extreme 
diffieulty in swallowing and impairment of speech. "These 
symptoms subsided after six days. Special note was made 
of the reactions: marked edema of the pillars, sloughing 
of tissue, intense edema of the pharynx, uvula, pillars 
and soft palate, and trismus; and in a few of the patients, 
the lower pole of the tonsil was still present. 

The conclusions of Novak are quoted verbatim: 
“Assuming that electrocoagulation of the tonsils is a 
simple, bloodless operation, and assuming, moreover, that 
the ultimate results of this operation might be satisfac- 
tory, the very severe reaction, the great pain, the toxemia 
and the extreme discomfort of the patient almost imme- 
diately following operation are sufficient reasons for con- 
demning the method. Furthermore, there is Choe 
way of determining the dosage to be applietk or is it 
possible to apply the heat with sufficie ccuracy to 
insure the destruction of only the tons} tissue. There 
is no gauge by which the atas f heat, through 
the tonsil and up to the capsul , can be measured. 
The heat necessary to REN onsil is great enough 
to penetrate and damage the@ ounding tissues. If the 


aim is merely to 1 4 single crypt, then there is 


no assurance that a p t pocket in the fundus of the 
crypt is not sealed y a covering of resulting scar 
tissue. UI dn, basis electrocoagulation of dis- 
eased tonsils mayY”have, or appear to have from a theo- 


retical stand, is far overshadowed by the unfortu- 
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nate and unsatisfactory results obtained in actual prac- 
tice.” 

The author does not argue the fact that ordinarily a 
small series of cases is insufficient for a clinical test. In 
this instance, however, it is his opinion that sufficient evi- 
dence, as a result of the experimental work, is presented 
to label electrocoagulation of tonsils an unsatisfactory 
procedure, both from the standpoint of the surgeon and 
from that of the patient, and therefore cannot in any 
manner compete with tonsillectomy. 

Coagulation-Dissection of Tonsils with a Modified 
Beck Tonsillectome.—Within the past few years reports 
have appeared on the use of the high frequency or “radio” 
knife for the dissection of tonsils. The tonsils are 
removed in toto by a process similar to blunt dissection, 
while the “radio-frequency knife” effectively controls 
bleeding and seals lymphatics. This method has many 
disadvantages. First one has to contend with a shower 
of fine sparks; secondly, a large blood vessel which has 
been severed may bleed for some time despite Xigorous 
sparking. Third, the dissection is time-c Ing and 
at times quite difficult. 

The methods thus far mentioned ES and do not 
replace properly performed tonsilleg However, for 
the treatment of tonsillar re S* such as so-called 
“stumps,” electrodesiccation not be surpassed. Also, 
in those cases where surgicalwémoval is refused or con- 
traindicated, the partial uction of tonsils, performed 
bloodlessly, is someti t without merit and benefit. 

We are e r. D. Kobak, of Chicago, whose 
plans we have ufed, for the construction of an instrument 
(Fig. 77) whaeh is a modification of the Beck-Shenck 
tonsillectoresN he handle was left unchanged, save that 
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provision was made for connecting the wire with a 
diathermy apparatus. The terminal fenestrated shank 
was made of hard rubber to insure insulation. The 
fenestrum was fashioned round instead of oval and some- 
what larger than the usual Vedder loop. 

The technic of operation is as follows: A biterminal 
D’Arsonval current is used. A sheet of block tin (5” x 8”) 
is placed firmly to the abdomen or back and serves as 
the indifferent electrode. The patient is anesthetized in 


Fig. 77—Modification of Beck-Schenk tonsillectome with insulated 
Vedder loop for coagulation-dissection of tonsils. 


the customary way. Up to the present all es have 
been operated on under general narcosis. ufing the 
interval, the instrument is attached to th -frequency 
pole of the apparatus, a foot switch 1 talled for con- 
trol and the current set for 400-50 liamperes. The 
spark gap should be closed and 


placed at least three to four Ree way from the patient. 
When the patient is anesthe@ed and the ether has been 
removed from the room, (@ operation is begun. 

For the right tons instrument is held in the right 


hand. The dun st engaged as in the usual Beck 
operation. ttained by picking up the inferior 
and m a aons of the tonsil with the fenestrated 


end of the Pe: 


ument, and pressing the rest of the tonsil 


e 
tin. 
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through the fenestrum with the middle or forefinger of 
the other hand. The wire is now pulled down around 
the tonsil as far as it will go without forcing, and locked. 
If the tonsil is properly engaged, a small dimple in the 
anterior pillar will be seen. An assistant grasps the 
tonsil with a tenaculum and exerts steady moderate trac- 
tion anteriorly and medially. The operator supports the 
instrument in one hand and holds the wire-tightening 
screw in the other. The foot is placed on the foot-switch. 
The current is turned on for a half to one second. The 
hand holding the tightening screw will feel the release 
of tension, which of course indicates the termination of 
current. Sparking should be avoided. The wire is tight- 
ened again without forcing and the current turned on. 
The release of tension is again felt. The tightening is 
repeated and the operation continued. Three or four 
such phases are necessary for the removal of the tonsil. 
Bleeding does not occur at all or, occasionally, in a neg- 
ligible amount when the wire has been forced prior to the 


turning on of the current. ş 

The left hand holds the instrument in ing the 
left tonsil and the technic otherwise is id l with that 
described. 

The entire operation should not me more than a 


few minutes, thus rendering resufny n of the anesthetic 
unnecessary. 


The post-operative cours&Jis favorable. Secondary 
hemorrhage has not occ . The local reaction is per- 
haps less than that wing a clean tonsillectomy. 


There are no un d systemic reactions. Healing 
occurs in the ePi». leaving softer scars and less 
distorted lookjn&-pillars. 

Peston care of the throat includes aspirin 
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gargle, cresatin topically to the tonsillar fossae, and occa- 
sionally exposure of the pharynz to the ultraviolet rays. 

The following conclusions may be drawn: 

1. The method should be undertaken only by one thor- 
oughly familiar with the Beck instrument and technic, 
as well as surgical dissection of tonsils. 

2. The method insures a bloodless removal of tonsils at 
one sitting without danger of secondary hemorrhage and 
absorption of toxins by the lymphatics, and without the 
occurrence of sparking. 

3. The depth of the coagulation is minimal and sloughing 
is therefore negligible. 

Diphtheria Carriers.— Ultraviolet light is claimed by 
Donnelly of Detroit to sterilize tonsils or nasal mem- 
branes from this type of infections. His work was carried 
on in co-operation with the contagious disease division 
of the Detroit Board of Health. Forty cases made up 
the first series. Subsequent to treatment cultures were 
examined and reported upon by the Board of Health 
Laboratory. Donnelly employed a hollow tal tube 
applicator six inches long, with the end èd to fit 
over the tonsil. The rays were directed JXl portions 
of the tonsil and each tonsil was treat parately. 

Further experimental observations &Dowed that while 
it takes eight minutes at six in to sterilize cultures 
contaminated with diphtheri li, using the tonsillar 
applicator, diphtheria ge the tonsils were killed 
through the same applicapr“in two minutes, the treat- 
ment of an individual Y usually being three minutes. 
Diphtheria toxin tr or five minutes with the ultra- 
violet rays is ve harmless. 


* 


CHAPTER XXII 
THE LARYNX 


Simple Acute Laryngitis.—Simple acute laryngitis, if 
uncomplicated by other causes, such as tonsillitis or naso- 
pharyngitis, is relieved by ultraviolet light applied by 
means of special laryngeal quartz applicators. It is best 
to have the apparatus suspended on a bracket or stand 
and the applicator introduced into the pharynx without 
too much manipulation (Fig. 78). Accurate timing of 
the treatments is important. Usually one-half minute is 
the initial dose, gradually increased on successive or 
alternate days, depending on the tolerance of the patient 
and the severity of the disease. 

Direct diathermy (Fig 79) over the neck muscles 
sometimes affords great comfort to the patient and may 
relieve the hoarseness. Vacuum or non-vacuum elec- 
trodes (Fig. 80) may also be employed. e is no 
contraindication to the use of B os iminary to 

h 


ultraviolet treatment, as occasionall procedures 
work out better than either one aloes 

Laryngeal Tuberculosis.—\ ) of Saranac Lake, 
has recently reported some qtevésting observations on 
the action of ultraviolet li MN on tuberculosis of the 
mucous membranes. ound that this condition 
responded to combine Oya and general body exposures. 
Mayer thinks that Uebel of affecting laryngeal 
tuberculosis wife @Diificial light sources are theoretically 
promising, sincà is possible to provoke chemical changes 
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in the tissue, focal reactions (as with tuberculin treat- 
ment), hyperemia and even destruction of at least the 
most superficial of the bacteria. He stated further: “It 
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Fra. SEN Mot larynx to ultraviolet light. 


Seems imperati€e Jin all forms of tuberculosis to which 
light is S. combine both general and local irradia- 
tions. It @ been shown that healing takes place in 
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30 per cent more of cases of lupus vulgaris when general 
body irradiations are used in addition to local exposures." 


Fra. NA diathermy to larynx. 


A good deal gelu in treating tubercular laryngitis 
has been done also at the Glen Lake 


with quartz Zu 
Sanatoriupy he technic employed in this institution 
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involves the use of the Baldwin laryngoscope. The treat- 
ments are given for one minute each day for seven days, 
during which time the larynx is closely observed. If 
there is no exaggeration of symptoms, the time of 
exposure is increased one minute each week until five 
minutes are reached. If the pain and inflammation 
increase during the application, the shorter period of 
treatment is adopted. 


Fic. 80.—Diathermy to larynx through vacuum (ipri-vacuum 
electrode. NN 


The technic which we employ is siti Unfortu- 
nately, our experience is ELSI ause most patients 
who presented themselves ha& t$" be referred for sana- 
torium treatment on account ‘pulmonary involvement. 


We prefer the 2 sensitizing application of 


mercurochrome or eosggMJby means of a spray. It is 
usually unnecessar anesthetize the pharynx unless 
the patient is ps sensitive. The applications are 
made locally yı a special quartz laryngeal applicator 
and the wg ooled lamp, followed by general body 
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exposures with the air-cooled lamp. Needless to say, 
general measures recognized to-day in the treatment of 
tuberculosis are essential also with this therapy. 

Wessley employs as his light source an arc light, the 
pure carbon spectrum of which is completed up to the 
wave length 290 u. u. (2900 A. u.) by adding metallie 
salts and which, therefore, embraces the entire ultraviolet 
of high altitude sun. By means of a suitable quartz 
system the light is made to form a cone. Heat rays are 
absorbed by an intercepting water jacket. 

The light is applied by reflection directly to the dis- 
eased part. In place of the customary laryngeal spec- 
ulum, Wessley employs nickel and steel mirrors giving 
an equal and economical utilization of light. The mirror 
is fixed in the patient’s mouth by a suitable appliance. 
Irradiations are given first every other day and later at 
longer intervals, for seven to ten minutes each sitting. 
Treatment is continued, according to the nature of the 
case, for periods varying from a few weeks to one and 
one-half years. 

This same writer believes that local lig reatment 
is successful, not only in localized ge SE ses, but also 
in extensive processes not suited to Ves treatment 
and further in febrile cases, diras Sd exact observa- 
tions of the lungs, temperature, eht, rapidity of sedi- 
mentation, and so forth. In on where the regenerative 
ain limit, light will fail 


power has fallen below oe 


to induce reparative e ses. 

Of 164 cases treat e cured locally, 32 improved, 
20 remained uninfies s and 24 became worse. In 42 
patients ented ape ptomatioly for dysphagia 23 were 
completely r m 11 were improved temporarily and 
8 were XO uenced. 
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The technie of Cemach differs somewhat from that of 
other laryngologists. In patients tolerating quartz light 
well, this author favors subsequent irradiation with blue 
light, which is less stimulating and has a better deep 
effect. For dysphagia only blue light is employed. 
Curative results by this method are entirely satisfactory. 
Infiltrates disappear completely and uleers heal and 
cicatrize. Severe extensive processes disappear or leave 
only very slight traces. The effect on dysphagia is strik- 
ing even in terminal cases. Of 24 cases treated, 17 were 
cured. The 17 patients were selected from the others 
by their immunity state, an important factor governing 
the success of the treatment. At the commencement of, 
or during treatment, these patients showed marked cuta- 
neous allergy without noteworthy general or focal reac- 
tions. Coincidently with phototherapy general treatment 
was instituted. 

According to Danziger, the only explanation for the 
splendid results claimed by some writers appears to lie 
in the failure to differentiate between infl M tory con» 
ditions complicating tuberculosis of th AW. and real 
tuberculous lesions of the larynx. LafMeeal complica- 
tions of pulmonary tuberculosis ES all of a tuber- 
culous nature. The same wri erts that treatment 
with ultraviolet rays benefits a cases, but not those 
with extensive nation ulcerations. 

With reference to the-yst’of other physical agents in 
laryngeal bees must not overlook the work 
that has been do roentgenotherapy. In the pro- 
gressive exudati leerative and productive ulcerative 
forms of this Kos roentgenotherapy has been unsuc- 


cessful, bc, results having been obtained in the mixed 


forms, epy 
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iall when the productive factor predomi- 
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nates. The other productive forms are the proper field 
for Roentgen irradiation, if the pulmonary and general 
condition is good. The best results of roentgenotherapy, 
according to Anthon and Simons, are recorded in cases 
of productive tuberculosis of the larynx—in the initial 
stage or where coexisting pulmonary tuberculosis has 
passed into the closed form. The combined treatment— 
a course of four to six Roentgen irradiations followed by 
a sojourn in a special sanitarium or at a high altitude— 
has yielded very good results in prognostically favorable 
laryngeal and pulmonary findings. The effect of roent- 
genotherapy is obtained very slowly, requiring weeks or 
months. In severe cases the results are uncertain, neces- 
sitating the use of the galvanocautery for isolated infil- 
trates. 

Neuroses of the Larynx.—The laryngologist is not 
infrequently called upon to manage this ailment. The 
usual medical measures are of little avail Electro- 
therapy, on the other hand, offers. much encourage- 
ment. Indirect or direct diathermy, ultraviolee ight and 
the interrupted galvanic current, singly ore} combina- 
tions, are effective aids in the treatment. ccesses from 
the use of the interrupted uper ant have been 
reported by several writers. Q 

Tracheitis.—The treatment js Gi hr to that suggested 
for acute laryngitis. One ide endeavor to have the 
quartz applicator reach in£o *he pharynx as deeply as 
possible. Diffuse rine neck with the air-cooled 
lamp is also of MEN A his may be preceded by direct 
or indirect diatherqrye 


CHAPTER XXIII 
TUMORS OF THE MOUTH, PHARYNX AND LARYNX 


General Remarks.— The management of malignant 
tumors of the mouth, pharynx and larynx has always 
been a difficult problem, due to the fact that patients 
usually present themselves at a time when little can be 
hoped for in the way of a cure. Metastases and glandular 
involvement are discouraging factors, and in spite of the 
fact that with modern methods the new growths them- 
selves can be readily destroyed, the prognosis is almost 
invariably unfavorable. X-ray, radium and surgical 
diathermy, either singly, or in combinations, are power- 
ful weapons, affording the surgeon a rational treatment. 
Surgieal diathermy, either as ele or as 
electrodesiccation, has made rapid strid eS in cancer 
therapy to such an extent that few if a EN rgeons will 
deny that the knife has been S Ø replaced by 
physical methods. 

Tumors of the Mouth. P nt growths of the 
mouth, and especially the tog) are easily accessible, 
and IPEA may be stake w ih less diffculty than 
carcinoma of the pharynor larynx. Reference has 
already been made alee of radium needles as advo- 
cated by Simpson Q) thers. The X-rays also have 
been 2d some time, but better results have 


been reporte the use of surgical diathermy, reserv- 
ing radiati ig a follow-up treatment. While the tech- 
nic for e O 


SS 


coagulation and electrodesiccation has been 
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described in the chapter dealing with tumors of the nose, 
several additional interesting and important points are 
given in the section on tumors of the larynz. 

Tumors of the Pharynx.—D. M'Kenzie advocated 
diathermy in the treatment of both eradicable and 
ineradicable pharyngeal cancer. Its value lies in its 
double action of cauterizing and coagulating the diseased 
tissues, with a sterilizing effect upon the surrounding 
tissues. In dealing with a limited cancer, the primary 
deposit should be removed by diathermy, and the lym- 
phatic glands by dissection and diathermy, the interven- 
ing tissues being treated by diathermy puncture. While 
this can be done at one sitting M’Kenzie thinks it is 
better to divide it into two separate operations. In 
ineradicable conditions, bold and wide diathermy of tissue 
will prolong life, and the glands after diathermy puncture 
may shrivel and disappear. While diathermy may, like 
other therapeutic, measures enhance malignant growth, 
the fact that its action is both destructive and actively 
germicidal renders such a result less likely n with 
other methods. 

We have not employed dissection o lymphatic 
glands as suggested by M’Kenzie, n re we familiar 
with such practice in this country. endence for con- 
trol of glandular involvement iQ lly placed on the 
X-rays, and, while they are always adequate, good 
results have occasionally beeQrecorded. There is little 
doubt that dissection comked with diathermy is a sound 

j Mis; objections of those who are 


procedure, overcomi 
opposed to sharp ection in malignant metastatie 


growths. "d 
Patterson, nd diathermocoagulation superior to 
surgical M s and prognosticates good results in the 
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early stages of cancer before the glands are involved. 
Ligation of the arteries supplying the tumor and removal 
of the cervical glands are considered important measures. 
Patterson, as many others, is opposed to excision of a 
growth even if only for diagnostie purposes, as the tumor 
is frequently stimulated and its development hastened. 
Eighteen cases reported by him included cancer of the 
tongue, the palate, the posterior wall of the pharynx, the 
tonsils, the anterior pillars, and the floor of the mouth. 
In this series cures were effected with no recurrences 
during a period of observation ranging from one and 
one-half to eight years. Some of these cases had been 
rejected as inoperable. One patient, who had been suc- 
cessfully treated for a small tumor of the uvula, refused 
surgical extirpation of the cervical glands. Four years 
later the cancer developed in these glands, whereas there 
was no recurrence in the uvula or in the palatine region. 

Tumors of the Larynx.—Novak, who has had a large 
experience in the treatment of cancers of the pharynx 
and larynx with surgical diathermy, lays muah emphasis 
on the choice of the anesthetic. He hol t local or 
block anesthesia cannot be recommended@The danger of 
ignition from an accidental spark makes ether an utterly 
impossible agent. The narcosis fr itrous oxide is not 
sufficiently even to make it c ntly available in this 
work. If nitrous oxide is R d, it must be adminis- 
tered by an expert. Chl@yform has proven the most 
satisfactory anesthetic dgspite its reputed dangers which, 


as a matter of fact large measure can be averted 
by careful adminiNwrtion. 
The oro-ph is easily accessible, but the approach 


to the larynx g a difficult problem. For the decision 
between ax ating under suspension laryngoscopy or 
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through a laryngofissure, the location of a neoplasm is 
of considerable importance. If the mass is extensive and 
situated largely in the sub-glottic space, it is better to 
operate through a laryngofissure; in the case of a small 
tumor limited to one vocal cord, and located on the 
under surface of the cord, it is also better to operate by 
thyrotomy. Malignant disease of the larynx, which 
shows peri-laryngeal lymphatic involvement, is better 
approached by thyrotomy than by suspension laryngo- 
scopy, Inasmuch as surgical removal of the glands is 
necessary and may be done by extension of the incision 
for laryngofissure. 

Suspension laryngoscopy is, therefore, particularly 
suitable for malignancies even of large size situated in 
the upper portion of the larynx in the earlier stages of 
development, when invasion of the extra laryngeal tissue 
is not manifest. 

It has been Novak’s practice to employ diathermy in 
the treatment of malignant new growths of the larynx, 
approaching the mass under the guidance of suspension 
laryngoscopy in all cases except those Nen this 
method is contraindicated. Suspension goscopy has 
been used by many for the surgical r&oval of various 
growths in the larynx, and diatherr as been employed 
in the treatment of benign o s; a careful search 
through the literature has, y ver, shown thàt very 
little has been reported €@irding the treatment of 


carcinoma of the ie eleetrocoagulation under 


suspension laryngos Dutheillet de Lamothe has 
reported one case upposed carcinoma of the larynx 
which was op by electrocoagulation under suspen- 
sion laryngoscopy. Biopsy revealed that it was a case 
of iuborea 
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Electrocoagulation under suspension laryngoscopy is 
particularly adapted to the following types of cases: 


1. When the tumer is located largely above the glottis; 

2. When there is no extra-laryngeal lymphatic involvement; 

3. In patients most favorably suited to suspension laryn- 
goscopy, t.e., with long thin necks, thin mouth and 
tongue, good teeth and normal epiglottis. 


Technic.—With the interior of the larynx exposed, 
either by laryngofissure or suspension laryngoscopy (Fig. 
81), the technic of diathermy is much the same. Con- 
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Fia. 81.—Electrocoagulation of carci rynx 
under suspension laryn 


siderable discussion has aris sh the best elec- 
trodes for the diathermy of Chor masses, that is to say, 
whether the electrode In@pntact with the mass should 
be of the disc or nee pe. For small tumor masses 
the needle electrod% preferable; but in dealing with a 
large tumor ma (fire are certain objections to the needle 
method. The | relin of the high frequency current 
is to leap a point as a spark. Therepeutically, 
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sparking is undesirable, for a spark has the tendency 
to desiecate the tissue in its immediate vicinity. A 
gaseous pocket is formed in the tissue, the walls of which 
become rapidly carbonized. This carbon layer is a 
veritable insulator to the current and thereby deep 
penetration of heat into the tissue is greatly interfered 
with. In the needle procedure, it is necessary to make 
many punctures, and even then the much desired heat 
penetration effect is imperfect. The use of a button or 
ball electrode applied to the surface of the growth is 
much preferable. Although penetration of heat through 
the tumor is slower, it is more thorough and more homo- 
geneous than with the needle, to say nothing of the 
absence of surface carbonization. The rapid desiccation 
and carbonization of the tumor is an avoidable accident, 
the result of faulty technics. 

The amount of current necessary, in a large measure 
depends upon the size and consistency of the tumor as 
well as upon the size of the electrode. It is difficult to 
formulate a table of dosage, but as a dx e E the 
following may be suggested: the smaller léctrode, 
the less current should be used; the gregft 
ency of the mass, the less current i 
rationale of these general rules is ds 
are based on the fundamenta 
coagulation. 

The average amount of cent usually employed is 
from 1200 to 1500 Sl ovata (D’Arsonval). The aver- 
age electrode used is,o ntimeter in diameter and the 
average time of ex re is twenty seconds. The elec- 
trode is applie cessively to different areas of the 
tumor surface-and the successive layers of coagulum are 
removed wj WES curette. 
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Some Effects of Surgical Diathermy with Special 
Reference to the Larynx.—lt is scarcely necessary to 


. emphasize what the usual effects of diathermy are on the 


tissues when coagulation takes place, as these have 
already been recited elsewhere. Certain factors with 
special reference to the larynx are important. First, 
there is the element of pain. Some patients with laryn- 
gal carcinoma complain of this symptom. Others, with 
even well-advanced growths, appear to be fairly com- 
fortable. As a general rule patients complain less of 
pain after coagulation than before, though in some cases 
the pain may be greatly increased. 

Secondly, damage may be done to the important ves- 
sels and nerves in this region. Such an objection is 
valid; and, viewing the anatomical relations of the larynx 
to the important adjacent structures, it is important to 
know the possibility of damage to the vagus, the carotid, 
or to the internal jugular, during the process of electro- 
coagulation of a large tumor of the larynx. 

From Novak's clinical experience with laryngeal tumors 
in which diathermy was employed, there e evidence 
of any damage to the structure referr o. In order, 
however, to obtain more definite infgxMation in regard 
to such possible damage, and to y@&¥ the clinical find- 
ings, some experimental invegfüwtions were made on 
dogs. The larynx was x and its interior sub- 
jected to a degree of heat@ptch in excess of that ever 
used in the coagulation @ya tumor in the human larynx. 
An electrode was against the ala of the thyroid 
cartilage successi\ n different areas and a current of 
1500 to 2000 oo applied for a period of from 
30 to 60 ae %. After killing the dog, the tissues of 


the neck, Nfeluding the contents of the carotid sheath, 
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were studied. It was found that none of the layers of 
the carotid nor of the internal jugular showed any changes 
whatever. The lumina of these vessels showed no throm- 
bosis. Neither was any change observed in the vagus 
nerve. From this brief statement it can readily be seen 
that the amount of current (and, consequently, heat) 
necessary to coagulate a neoplasm in the region of the 
larynx is insufficient to damage in any way the important 
structures lying in the immediate vicinity of the larynx. 


Conclusions. 


1. The larynx is best approached either by suspension 
laryngoscopy or laryngofissure, and the choice rests 
entirely with the surgeon, who must pass on the require- 
ments of each individual case. 

2. Chloroform is the ideal general anesthetic, but must be 
administered by one thoroughly skilled in this form of 
narcosis. 

3. A preliminary tracheotomy is imperative in all cases. 

4. Diathermy offers many advantages over surgery; dia- 


thermy plus radiation is superior to diathermy or radi- 
ation alone. 


5. The superiority of diathermy over othe fae hods em- 
ployed for malignant laryngeal tumor& pán be deter- 
mined by extensive trials. 

Results Obtained in the Treat of Cancer of the 
Larynx with the Roentgen Ra outard and Hautant 
have treated twelve patients@y“this method. They con- 
cluded that the results obtaiĝð were not uniform. Those 
reported by German oper€prs are especially discouraging. 
In the first series of ases, only one fatal result has 
occurred, after a pad of two years, the mortality being 
17 per cent. Grek second series of six cases, death 
occurred in twe” cases, within three months after the 
terminatigi ka treatment, the mortality being 33 per 
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cent. No late recurrences have supervened. The total 
mortality was 25 per cent. Seven of the twelve cases 
appear to be permanently cured, the rate of success being 
58 per cent. In two cases, thyrotomy and partial abla- 
tion of suspected tissues supplemented the Roentgen 
treatment. 
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PART SIX 


BORDER LINE DISEASES 


CHAPTER XXIV 


SOME METABOLIC AND ENDOCRINE ASPECTS OF EYE, EAR 
AND NASAL DISEASES 


The recognition of the simple but essential fact that 
many nasal affections are merely local manifestations of 
certain systemic disturbances shows the utter fallacy of 
relying on topical treatment alone. 

It is but recently that rhinologists have familiarized 
themselves with endocrinology, and as they studied the 
influence of the ductless glands on nasal affections, their 
therapeutic results became better as a consequence. 

Beck, some time ago, called attention to the following 
diseases in connection with disorders of the ductless 
glands: 

1. Atrophie rhinitis. 


2. Hyperplastie or non-suppurative sinusitis D wes we 
have: 


a. Hay fever. S 
b. Hyperesthetie rhinitis with or w KO“ hydrorrhea. 
c. Asthma. 


3. Septal deflections and eR 
4. Otosclerosis. 

5. Exophthalmic goitre. AS 

6. Status thymico- P 

7. Myxedema. O 

8. Epilepsy. 

9. Acromegaly. NZ 

10. Fróhlich's sy, Que. 


The above M, cation is of general interest because 
it shows thes nsive relation of the ductless glands to 
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-a variety of clinical entities, but the factor which con- 
cerns us particularly is to be sought in the adrenals, the 
hypophysis and thymus glands. 

Beck concludes that the pathological changes in the 
bony eapsule of the labyrinth in otosclerosis are analo- 
gous to the changes in osteomalacia and, to a certain 
degree, in the turbinated structures in the above-men- 
tioned diseases. The same applies also to the bony 
changes of the septum at the point of deflection and ridge 
formation. 

Basal Metabolism.— The ophthalmologist and oto- 
rhinologist will find the modern methods of calculating 
the basal metabolie rate of great assistance to them in 
hyperesthetic rhinitis, seasonal hay fever, asthma, sinus 
diseases and many eye affections of undetermined origin. 

The basal metabolic rate is one of the means of clear- 
ing up an otherwise obscure etiology. 

Basal Metabolic Rate in Hyperesthetic Rhinitis.— 
Novak, in 1921, measured the basal metabolic rate in 
hyperesthetic rhinitis in a series of cases anq found the 
metabolie index low. Simpson similarl Giddied this 
problem, but found a low metabolic in | 
ingly small number of cases. Beck confirmed that 
the index was low in most instan 

We have studied this probl a series of 100 cases 
and observed that the metaf&oltf index was normal, low 
normal or definitely low in@® cases of the series. 

The differences of ion and findings may, doubt- 
less, be explained ireumstance that there has not 
been a standard calculating the metabolic rate, so 
that the diverge putations were not uniformly inter- 


preted: r 
Calciu $?-tabolism.—The relation of the calcium 
conten > the blood to some nasal diseases has been 
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recently advanced by several investigators. The solution 
of the problem of measuring the calcium content of the 
blood serum in a variety of pathological conditions was 
undertaken by Halverson, Mohler and Bergeim in 1917. 
Kramer and Tisdall, in 1921, showed how calcium deter- 
minations could be made not only in small amounts of 
serum but also in plasma. Calcium is said to be present 
in the blood in two forms, ionized and combined. When 
coagulation of the blood occurs, the calcium in the exuded 
serum is found to have the ionized form. Grove and 
Vines accepted as normal 10.5 mg. per hundred c. c. of 
blood serum, while Halverson, Mohler and Bergeim 
accept 10.2 as the standard. More recently, however, 
the conclusion has been reached that blood calcium deficit 
of some nasal and so-called border line diseases is in no 
way indicative of the severity of the symptoms; in other 
words, that the blood calcium standard is an individual 
phenomenon rather than an arbitrarily accepted figure. 
Calcium Metabolism in Otosclerosis.—Hans Leicher 
of Berlin reported a decrease in blood calciu: “A about 
75 per cent of cases of otosclerosis, while i x. s with 
apparently normal calcium values, dist "2M in cal- 
cium metabolism could nevertheless ssumed. The 
question arose as to what other clinj Wb Xymptoms could 
be caused by the decreased calciu tent of the serum 
in otosclerosis, and what thé causal connection was 
between calcium deficit an& endocrine disturbances. 
Leicher cites the fact th Qa patients with apparently 
normal calcium valu ee in calcium metabolism 
could be demonstrat, erapeutically. This would seem 
to answer the qfesffon frequently asked, why calcium 
or calcium ee agents should be administered in 
en the calcium content of the blood by 


some D 
ANN is apparently normal. The calcium metab- 
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olism may be disturbed, and yet this fact may not be 
demonstrable by present laboratory methods. The final 
test is the therapeutic one—at least at present—until 
more adequate and exact means of measuring the blood 
calcium shall become available. 

Leicher observed that during pregnancy and the puer- 
perium, only a small number of cases showed a dimin- 
ished calcium titer, though the diminution was very 
definite. He concluded that in pathologic cases a dimi- 
nution of the calcium titer of the blood may easily occur 
during pregnancy, a contention that is in accord with 
the clinical observation that diseases accompanied by a 
decrease of calcium in the serum are often, or nearly 
always, made worse by pregnancy, or originate only dur- 
ing pregnancy. If a calcium factor exists in otosclerosis, 
it is quite evident that it is of considerable importance, 
not only for the diagnosis, but for the treatment of this 
disease. 

Leicher also pointed out that in considering the possi- 
bility of successfully treating blood calcium 3 a dis- 
tinction must be made between patients $ hom only 
the total calcium (or combined calci of the serum 
is decreased, and those with positivọ-ẹẹgħs of a deficit in 
ionized calcium. For treatment haxetommends cod liver 
oil, parathyroid extract, or No of calcium, 
orally or intravenously, in d&mbination with ammonium 
chlorid. 

While Leicher's treat@ent: is valuable, we possess in 
the mercury vapor gq or arc lamps therapeutic agents 
which, unquesti y, have a more rapid and pro- 
nounced effec calcium deficiency diseases. 

RUN MAH Un as a Possible Etiologic Factor 
in Progress ve Deafness.—Drury studied progressive 
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deafness to determine the influence of endocrine factors. 
His views and conclusions are: 

In otosclerosis the absorption of any portion of the 
margin of the oval window might interfere with the 
nutrient supply of the contiguous part of the annular 
ligament of the stapes. This might engender an absorp- 
tion of the ligament itself, which, in turn, could become 
more compact in structure. Endocrinic influence might 
well initiate, supplement, or modify such changes. The 
criteria for the selection of the cases studied were loss of 
hearing by air conduction for a considerable part of the 
lower end of the tone series, prolongation of bone conduc- 
tion above normal, negative Rinné test, presence of tin- 
nitus, vertigo or paracusis Willisi, practically normal 
drum membranes, patent Eustachian tubes and a reddish 
blush seen through the drum behind the umbo. A large 
number of vital function tests from various sources were 
studied with normal human subjects and their signifi- 
cance evaluated. A group of cases which presented 
demonstrable endocrine defect limited to a jukle focus 
were next subjected to the same methods of y? in this 
way both the sense and amount of devi caused by 
aberrant function could be determin Finally, indi- 
viduals of unrecognized etiology we ected, a diagno- 
sis established by conformity of tests to one of the 
conditions previously studie e indicated specific 
glandular substance administ@ed as medication, and the 
effect determined by repgt@yon of clinical and laboratory 
studies. 

In the series stu ; the aberrant endocrine function 
indicated a lowfreN/rather than an increased activity. 
Several individuaf foci were implicated, as the pituitary, 
the thyroi the ovary. No so-called pluriglandular 
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cases were observed. No specific adrenal influence was 
recognized, nor did the testicle seem to be a factor. In 
no case was concomitant bone disease observed. Oto- 
sclerosis would seem to be the result of several divergent 
and apparently unrelated causes. The definite percent- 
age of non-endocrine cases shows the uselessness of pro- 
miscuous glandular medication. 

Calcium Metabolism in the Hyperesthetic Nasal Dis- 
eases.—Even in the presence of accepted normal calcium 
findings, disturbances in calcium metabolism exist in 
hyperesthetie rhinitis, seasonal hay-fever, and asthma. 
For, as Leicher has shown, disturbances of caleium 
metabolism are not always demonstrable by our present 
methods of blood calcium determination. Furthermore, 
etiologic factors other than a calcium deficiency must be 
borne in mind in hyperesthetic diseases of the upper 
respiratory tract. 

To prevent misunderstandings which have become 
apparent in the contemporary literature, it is emphasized 
that disturbed calcium metabolism is not the\gole causa- 
tive factor in hay fever and asthma. j metab- 
olism has been especially stressed becaa Oit appears to 
play an important rôle in the hes esthetic diseases. 
Calcium, as a mineral salt consti of the blood, can 
be measured and therefore N a subject of careful 
observation.  . K 


TABLE OF cx gf DETERMINATIONS 


umber Lowest Highest Average 
Q of Calcium Calcium For Total 


esthetic or Vasqfno Rhinitis) 112 6.76 10.2 8.6 
Seasonal Hay Fever ll Types) 142 8.7 11.2 10.47 
Bronchial Astha ae E Sides 59 8.0 10.5 9.1 


NN Cases Finding Finding Cases 
Perennial Hay e Hyper- 
(A 
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Bowler and Walters have shown that a deficiency of 
blood calcium may exist and yet not be demonstrable by 
any known tests. It requires approximately double the 
amount of injected calcium to raise the blood serum cal- 
cium content of the jaundiced dog to the level of the 
normal dog, in spite of the fact that the blood calcium 
content is practically the same before and after injection 
of the lethal dose, suggesting a calcium deficiency in the 
jaundiced animal which is not apparent in the blood 
serum calcium taken before the injection. This is borne 
out by the observation that although the lethal dose is 
larger in the jaundiced animal, the blood serum calcium 
contents taken at death are within a reasonable range 
of equality. 

Calcium: Various Preparations and Methods of 
Administration.—Calcium may be administered orally, 
intramuscularly, or intravenously. The lactate and the 
chloride of calcium are commonly prescribed for oral use. 
Chloride of calcium is also put up in five and ten per cent 
solutions for intravenous therapy. We wv never 
favored the intramuscular route and we now of no 
reason for its employment. 

To obtain permanent effects, the ad 
cium must be continued for a long 
recommends the use of a table 
cium citrate mixed with chocQlate In this form several 
grams of calcium may be gi daily without inconveni- 
ence. For children, th@gablet is dissolved in milk. 
Schlossman believes he effect of calcium citrate on 
the calcium conte N the blood serum is not only vir- 
tually equal wł at of calcium chloride, but has the 
advantage Ae Ikalinizing effect on the body fluids as 
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compared with the prolonged administration of calcium 
chloride, which produces acidity. 

Parathyroid extract is said to regulate calcium metabo- 
lism, but the inertness of the preparations now on the 
market mitigates against it. The ideal method would 
be parathyroid transplantation. Experience has taught 
that a preparation of thyroid with parathyroid and some 
calcium salt, combined with systemic ultraviolet radia- 
tions, is by far the most powerful agent to augment the 
calcium content of the blood serum. 

Pituitary Function and Diseases of the Accessory 
Sinuses.—Numerous case reports have appeared in the 
literature showing that pituitary function is sometimes 
disturbed by sinus disease. While the gland is so located 
in relation to the skull that it is well protected against 
trauma and infection, involvement due to abscess forma- 
tion in the sinuses, especially the sphenoid, is likely to 
occur. Such pathology is not common, and consequently 
is not usually looked for or even considered. The diag- 
nosis, it may be added, is fraught with fu great 
difficulties. 

With disturbed pituitary function, g 
factors become recognizable. Infecti 
be of low grade and chronic in cha 
sis is made early enough and ge of the offending 
sinus is improved, the gland &mày resume normal activ- 
ity. General improvement PD apparent when this 
has taken place. 

The pituitary ef infrequently the cause of 
metabolic manifests typically characteristic of gen- 
eral systemic e, as well as of nasal phenomena. 


The endocring chin is incomplete without a considera- 
tion of ing SRuitary gland. Its peculiar position, its 
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it exists, may 
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relation to the other organs of the head and brain cavity, 
and its possible direct or indirect influence on some eye 
and nose conditions, dictate a thorough understanding of 
its anatomy and physiology, especially since authoritative 
information on this subject is still limited. 

Disorders of the Pituitary Gland and Their Relation 
to Some Eye Diseases.— Blindness of pituitary origin is 
comparatively rare. Kern, who reported a case, believes 
that this is so simply because the disease is not usually 
recognized. His patient complained of severe head- 
aches and total loss of vision in the left eye, with which 
| he could poorly distinguish between light and dark- 

ness. The headaches dated back about two years, 
| at a time when he was discharged from military service. 
He was operated upon for ulcer of the stomach, but with 
no relief. Lues and other organic infections were ruled 
out. Eye examination showed a retrobulbar neuritis of 
the left eye and also a temporal hemianopsia. Field 
examination of the right eye was not possible, on account 
of absence of vision. The X-ray findings NES gestive 


of a pathologic pituitary body. Glandula dication 
was prescribed and improvement of fees was noted 
shortly thereafter. Q 

The patient made considerable NG which doubt- 
less would have been more profoy ed had a correct 
diagnosis been made earlier. 

Laws reported a case of a ra Korm of retinochoroiditis, 
which he thought was as ed with pituitary dysfunc- 


tion. A girl of 20 S d noticed dimness of vision 


—————————————— ÁÁ————————————————— 
—— — 


in the left eye. Op moscopie examination showed a 
hazy disc, with r¢tinxt edema. No choroidal lesions were 


visible at the fame, but they soon began to appear and 
five months the first visit the eye showed an exten- 


SS 
Gà 
eo 
«V 


| ag 
| SS 


248 PHYSICAL THERAPY 


sive area covered by patches of superficial choroidoreti- 
nitis. Three years after the first onset the right eye 
began to show retinal haze and misty vision, and it went 
through an attack exactly like that of the left eye. When 


, the patient was last seen, the right vision was 6/5, partly, 


left 6/5, nearly. The fundi had the appearance of a 
case of old specific choroidoretinitis, except that the optic 
disks showed no pallor and the retinal vessels no narrow- 
ing. The patient was a healthy-looking girl, with a good 
family history and good habits. Careful examination 
by a consulting physician revealed no sign of disease; 
Wassermann and tuberculin tests gave negative results. 
This and other somewhat similar cases seem to indicate 
that disturbance of pituitary function is a possible cause 
of well-marked retinochoroidal inflammation. Laws sug- 
gests that in the absence of any other obvious causative 
agent the form of retinochoroiditis in the case described 
may be the result of a transitory pituitary dysfunction, 
which seems to occur in adolescents, characterized by an 
acute onset, with much inflammatory chang the optic 
nerve head and retina, to be widespr ut always 
superficial, with a self-limited ao recovery with 
relatively good vision. 
Organotherapy in Disease ire Ear, Nose and 
Throat.—Thyroid Lee ases of nasal and aural 
suppuration has been obsefec by Leighton. He advo- 
cates small doses of thid extract to supply the 
increased secretion re d by the body for the combat- 
ing of the sepsis. nads bear a part in the etiology 
of the various aes which are as yet imperfectly 
differentiatedi which are included under the headings 
of neurogeg,, psychoses, psychoneuroses, hysterias, and 
neurasthenwis. It is advisable, therefore, to investigate 
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the organs of internal secretion in cases of hysterical 
deafness, functional aphonia and paresthesia of the 
pharynx, and to treat the patients according to the find- 
ings. One should always be on the lookout for cretinism 
in deaf mutes. Scholtz states that 30 per cent of the 
endemic cretins seen by him were so afflicted. Besides 
such cases of advanced hypothyroidism, ear symptoms 
are frequently observed, especially tinnitus, in the minor 
grades. The author (Leighton) has prescribed mammary 
gland, ovarian extract and adrenal gland with very favor- 
able results. (Leighton.) 


CHAPTER XXV 


HEADACHE- —TRIFACIAL NEURALGIA—FACIAL 
PARALYSIS 


General Remarks.—We are especially interested in the 
so-called reflex headache, a type which is usually attrib- 
utable to ocular disturbances, sinus disease, or imperfect - 
ventilation of the nose. Refractive errors are the most 
common of the ocular causes. So-called idiopathic head- 
ache, or migraine, has been and still is an unsolved prob- 
lem, but some new facts have recently been brought to 
light which should prove of considerable interest. The 
specialist is particularly concerned with “sinus headache,” 
“ocular headache,” and that type of headache produced 
by intranasal defects. 

Headache Due to Sinus Disease.—Prob 
plaint is so intense as that coming fro 
suffers from headache due to acute inf 
accessory sinuses. In chronic cases 
also present, but they are descrybeM by the patient as 
a “dull ache." It is useless to@) oy electrotherapeutic 
methods in chronic ae of this type, unless the 
underlying pathology hasfirst been corrected. The 
symptoms may be reli , but cures are to be promised 
with reservations sinus disease, the Dowling 


e head pains are 


method of argyr mponage should be instituted and 
treatments giYen y. Suction and other routine meas- 
ures are esse tial and should be carried out. Intranasal 
ultravioletyvidiation and diathermy are valuable local 
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adjuvants, and should be supplemented by general body 
irradiations with the air-cooled quartz lamp. If the 
headaches prove refractory to these measures, diathermy 
direct to the offending sinuses and the head is the appro- 
priate treatment. 

Headache and Intranasal Deformities.—Septal devia- 
tions and septal spurs are known to cause chronic head- 
aches. The general practitioner as a rule is reluctant 
to accept as a cause any intranasal deformity until his 
therapeutic armamentarium has been vainly exhausted. 
Needless to say, the radical measure which cures is sur- 
gery. The submucous resection of the nasal septum is 
to-day a perfected and safe operation. The limitations 
for its performance are age of the patient, general 
health, and serious organic disease. The operation should 
not be done on children or young adults unless positively 
indicated. Following septal resection, healing and post- 
operative convalescence can be materially aided by the 
use of argyrol tamponage and local general quartz light 
exposures. 

Recent literature is replete with dissertati 
aches of intranasal origin. Sluder’s mor 
subject contains much enlightening i 
of the more recent contributions is of Laugier, who 
in four months observed 14 ca intense headache 
of intranasal origin, all of wh%h were cured by proper 
surgical intervention. In noWeAse were there any nasal 
symptoms to suggest to atient that his trouble was 
of this nature. These izing headaches of the type 
under discussion a WY. either to (1) closure of the 
frontal sinus, vi suppuration, (2) the syndrome of 
neurosis of Meckel’s ganglion, or (3) ethmoiditis and 
hyperplastiqyp enoiditis. Eight of the author’s cases 
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belong to the first group, one to the second, and five to 
the third. In the first group, five of the eight patients 
had deviations of the septum or hypertrophy of the mid- 
dle turbinates, sufficient to make pressure and to close 
the frontal sinus to the entrance and exit of air. All were 
cured by complete submucous resection of the septum and 
turbinates, under local anesthesia. The sole case of 
neurosis of Meckel's ganglion yielded to treatment of the 
spheno-maxillary region with cocain-adrenalin and by the 
local application of 2 per cent silver nitrate. In the third 
group the headache was localized in the frontotemporal 
region, sometimes extending to the occiput, with vision 
affected only when the sphenoid cells were involved. 
Intranasal examination showed strong vascularization of 
the middle turbinates, and when these were resected it 
was possible to see how their mucosa had invaded the 
ethmoid labyrinth. Their resection, with that of the 
ethmoid cells, followed by prolonged and systematic med- 
ical treatment, resulted in complete cure. 
Migraine.—Often termed “idiopathic he he” and 
attributed to functional causes, migrai x rains one 
of the unsolved problems in medici ad Sed has 
reported experiences which MINNS calcium 
treatment in all cases of obstinate ache for which the 
cause is obscure. Migraine S suggests a familial 
predisposition and the histo wil usually support such 
belief, but whatever theo have been advanced the 
fact remains that this dition is a difficult one to man- 
age. With the th (o c success attributed to calcium 
by Basstrup an NX ers, the possibility of metabolic 
errors is not ay disregarded, especially with reference 
to the chem¥egal constituents of the blood. General body 
ultraviol E diations appear to be a rational procedure 
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and should be carried out systematically and persistently. 
While some experimental work has been conducted along 
these lines, a conclusive report is not yet available. The 
appropriateness of high-frequency currents for their 
effects in ameliorating the distressing symptoms and giv- 
ing temporary relief is, however, well established. The 
administration of calcium is indicated empirically, and 
endocrine therapy may augment the results. In any 
event, electrotherapy does not conflict with any other 
method of treatment and should be given a thorough 
trial. 

The pathogensis and therapy of migraine was recently 
considered at length by Kammerer. The use of electric 
light is mentioned only briefly by this author. A non- 
specific desensitization as an indication for the use of 
peptone injections is also discussed. 

Bigland has used calcium lactate in migraine with 
favorable results. Thirty grains of calcium lactate are 
administered at the first sign of an attack. The claim 
is made that calcium therapy aborts the attack\and in 
many cases prevents the appearance of the hafa e and 
the symptoms which accompany it. Q 

The impressions gathered from the e of calcium in 
migraine tend to stimulate exact ir gation. There, 
undoubtedly, must be some meta dysfunction, prob- 
ably endocrinic in character, some other factor pro- 
ducing imbalance of the bloofQhemistry, with reference 
to mineral salt pce cue is appreciated that these 
are mere conjectures, Ns y seem plausible in the light 
of our present kno ge. Ultraviolet light may be a 
valuable agent ( She treatment of this “essential” 
symptom. At,préSent, however, the good results so far 
reported mess e classified on a basis of empiricism. 
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While the ability to augment the caleium content of the 
blood serum by general quartz ray exposures can no 
longer be questioned, it must be remembered that 
migraine has not yet been conclusively shown to be a cal- 
cium deficiency disease. 

Trifacial Neuralgia.— his condition properly comes 
within the classification of diseases of the nervous sys- 
tem. While this subject is beyond the scope of this book, 
the specialist is frequently called upon to treat patients 
with this affection, and a few suggestions may, therefore, 
prove useful. The pathology of trifacial neuralgia is not 
known, and an accurate diagnosis may very often be 
difficult. 

Classic methods of treatment have been unsatisfactory. 
Some relief may be obtained by radaint heat-light and 
diathermy. The latter should be applied directly over 
the nerve by means of a head band and special electrode. 
While we have depended upon diathermy alone, the static 
effluve has been suggested by some authorities as an addi- 


tional measure. 3 

Facial Paralysis.—The otolaryngologist neounters 
facial paralysis following some operati the head or 
neck, especially radical mastoidector Return of func- 
tion may occur without any eg at all, but when 
it does not, electrotherapeuti€ Hf sures are indicated, 
but must be applied early. 

Mild diathermy should ®© applied for a short time 
directly. If not tolera@d with comfort, the indirect 
method or radiant light should be tried. Later, 
administration o slow sinusoidal current is useful. 
Gentle massa nually, is also indicated, but the sur- 


geon must determine the most opportune time for this 
therapy. overy of the function of the nerve and 
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muscles to an extent exceeding seventy per cent is not 


uncommon. 


Elsom pointed out that the prognosis, as in other nerve 
disorders, is largely based upon electrical reactions. If 
reaction is normal or nearly so, the prognosis for a fairly 
early recovery is good. If the reaction of degeneration 
is only partial, recovery may be expected within perhaps 
three months; complete reaction of degeneration gives 
a doubtful prognosis. Recovery may require six months 
to a year. 

Elsom recently discussed the treatment of Bell's palsy. 
He recommends heat to the affected parts of the face, 
ear and mastoid region. Its effect seems very beneficial. 
The heat may be employed in several ways. Hot water 
bags used at home are helpful. 

The application of radiant heat-light from the modern 
"deep therapy" lamps is our own routine treatment. 
This radiant heat is followed by diathermy, with the 
following technic: two metal electrodes are connected 
to the D’Arsonval terminals of any good, resogskt high- 
frequency machine. The patient is seated a table, 
with his elbows resting comfortably. olds in his 
hands two hand electrodes, one plac r the affected 
part of the face near the angle of t v, the other on a 
similar part of the unaffected sid e current is turned 
on slowly and a few minute Sare utilized in gradually 
advancing the milliamperage 500. The sensation is 
one of pleasant, sedativ at. The treatment should 
last twenty minutes an hour. It is better, occa- 
sionally, to shift t NS ition of the electrode on the 
affected side, and f9Y' part of the treatment, to apply it 
near the masted region. The next step is the applica- 
tion of the e3Nanie, slow sinusoidal current. 'The heat 
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and the electric treatment are begun at once, allowing no 
interval from the outset of symptoms. 

The galvanie slow sinusoidal current is given by two 
electrodes of equal size (about an inch and a half in 
diameter); one of these placed in front of the ear, or 
on the mastoid region, the other moved about along the 
motor points of the affected muscles. These are best 
located near the angle of the mouth, the lower and outer 
border of the nose and the side of the chin. A mild 
current is administered especially in recent cases, and 
continued for only a minute or two; just enough to pro- 
duce a mild muscle contraction. Later, the stimulation 
may be increased, and the time of treatment lengthened 
to five to ten minutes. 

In addition, exercise and massage are employed. The 
patient is encouraged to make efforts to use the affected 
muscles. Blowing up the cheeks, and trying to prevent 
the escape of air from the affected side of the mouth is 
a good form of exercise. (Elsom.) 

Elsom's plan of treatment can be improved upon in 
the method of applying the diathermy. KY prefer its 
administration with the aid of our hea d and special 
metal electrodes. Figures 17 and ow the facility 
with which the treatment is givenXNPhe technic is simi- 
lar to that suggested in the nido of the head band 
and electrodes for impaired x g, differing only in the 
position of the active ele@®dde. The indifferent elec- 
trode may be placed op@he opposite side of the face or 
on the back of the 

Diathermy to Nead. The older methods of apply- 
ing diathermy, Qe head were not only inadequate, but 
time e With the new head band, the procedure 

“simplified. The frequency of the treatments 
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depends largely on the severity of the symptoms. The 
bones of the skull present some obstacle to diathermiz- 
ing the head, and it is therefore interesting to know just 
how the heat is conducted, whether along the bones or 
through them. That an actual rise in temperature is 
produced in the brain substance has been proved experi- 
mentally, as described elsewhere in this volume. We 
have never had to contend with dizziness or nausea when 
applying diathermy to the head, and, in fact, have 
observed no untoward symptoms of any kind. The cur- 
rent must be gaged carefully and increased gradually. 
Daily applications are advised. 

Grover recommends, regardless of blood pressure find- 
ings, eliminative doses of autocondensation, daily, over 
an extended period. 
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CHAPTER XXVI 
HYPERESTHETIC RHINITIS (PERENNIAL HAY FEVER) 


Hyperesthetic rhinitis or perennial hay fever presents 
to the clinician greater difficulties than virtually any 
other malady in the specialty of otolaryngology, with 
the possible exceptions of cancer and tuberculosis. While 
hyperethetic rhinitis is not a life-taking ailment, it is 
responsible for constant discomfort to the patient. 

Persons afflicted with perennial hay fever, a term 
synonomous with hyperesthetie rhinitis, rhinorrhea or 
nasal hydorrhea, are not dependent upon seasons for 
the onset of symptoms, and consequently are subject to 
incessant suffering and are relieved only during certain 
intervals. These patients are unfit for their occupations 
for long periods and lose almost complete jnterest in 
life. Many are despondent when the sym » are pro- 
nounced and lack ambition to carry op eir routine 
duties. 

The tendency on the part of some &*eialists to admin- 
ister too much local treatme d to disregard the 
systemic or metabolic aspects ef/this malady is respon- 
sible for many therapeutic e Hyperesthetic rhini- 
tis undoubtedly has locapetiologic factors, such as poor 


ventilation or drainag he nose and accessory sinuses, 
due to cantons ruction or intranasal infection, 
but the true u ing basis is a metabolic dysfunction. 
This has been ved by the fact that correction of the 
metabolic “fon without any alteration of the local 
260 
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pathology, sufficed to render the affection free from the 
distressing symptoms. 

| Symptoms.—No two text books are in accord on all 
the symptoms of hyperesthetic rhinitis, but some classical 
symptoms to designate the disease are considered funda- 
mental by many authors. On examination between 
attacks the nose appears to be normal except for the 
anemie pallor of the mucosa. During the attack and 
for a variable length of time afterward, the turbinates 
and the mucous membrane lining the septum are water- 
logged. The tissues are distinctly pale, soft and swollen. 
The thin, serous discharge gives them a shiny appear- 
ance. 

Calcium Deficiency.—Measurement of the basal meta- 
bolie rate first suggested the causal relation of metabolic 
dysfunction. Novak’s work on this problem has been 
described elsewhere. Novak was able to relieve for quite 
a period of time nearly all the symptoms of hyperesthetic 
rhinitis by the administration of thyroid extract in com- 

| paratively small doses. Subsequent investigations of the 
| blood chemistry by Novak and Hollender Novidence 
| that hyperesthetie rhinitis is à calcium clency dis- 
ease, the caleium deficit having been onstrated by 
laboratory methods. The calcium ent of the blood 
serum was measured, in a series ses, by many differ- 
ent methods, although the te f Kramer and Tisdall 
is now employed almost ex@tsively. The standard was 
tentatively accepted as 1Q8,mg. per hundred c.c. of blood | 
serum. Figures ox hyperesthetic rhinitis ranged 
from 6.76 mg. 0 c.c. of blood serum to the 
approach of th SM normal (see table on page 244). 

Subsequent ifvéstigations not only have confirmed this 

earlier wor Dut have added proof for the contention 
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that hyperesthetie rhinitis invariably shows a relatively 
low blood calcium content. It should be noted, however, 
that this applies to hyperesthetic rhinitis only, and not 
to seasonal hay fever or asthma. 

Brown and Hunter recently reported their findings 
with reference to the caleium content of the blood serum 
in perennial hay fever. Of 43 patients with this disease 
37 per cent had definite caleium deficiency, 21 per cent 
were low normal, and 42 per cent were normal. These 
investigators stated further: “Thus our findings in hyper- 
esthetic rhinitis are a sort of happy medium between 
Novak and Hollender's and those of Sonnenschein and 
Perlman. The former investigators found that all of 
their cases of hyperesthetie rhinitis had a calcium defi- 
ciency, whereas the latter found that none of their cases 
were calcium deficient. We believe that these differences 
are chiefly due to variations in laboratory technie and 
failure to establish a definite norm for the individual 
technic.” 

Parathyroids and Their Action.—It is generally agreed 
that the parathyroids are regulators of cal im metabo- 
lism. The proof of this contention is, @yWever, only 
therapeutic. Additional proofs have bad vanced from 
time to time by Dragstedt, Luck O, Salveson and 
others. Most of the work Hose based on animal 
experimentation and many tlis/have to be considered 
in connection with the ie especially in regard to 
their clinical applicatior alveson discovered in his 
experiments on the che e of parathyroid insufficiency 


EJ. A. M. A. 83:197 ; Dec. 20, 1924. These authors noted no 


calcium deficiency peresthetic rhinitis, but were able to relieve 
many of their cased 5») e use of calcium lactate and thyroid. Intrave- 
nous injections of ciNefum caused rapid improvement, due, they believe, 
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a drop in blood calcium, which becomes more marked 
as more parathyroid tissue is removed. The conclusion 
has been reached that the parathyroids control calcium 
metabolism, and thereby influence the function not only 
of the muscle and nerve tissue, but probably of all organs. 

The deficiency in blood calcium suggested an associ- 
ated toxemia, such as has been shown to exist in anala- 
gous conditions. Grove and Vines found that in all cases 
with a lack of calcium, a state of toxemia was present, 
due to a septic focus somewhere in the body. Their work 
disclosed that eradication of the septic focus and subse- 
quent detoxication by certain methods augmented the 
blood calcium content. 

Although a new basis for the hyperesthetic or vaso- 
motor diseases is apparent, the róle of so-called contrib- 
utory etiologic factors must not be overlooked. These 
will be discussed in detail in connection with the treat- 
ment of seasonal hay fever and asthma. 

The Dosage of Thyroid and Parathyroid Substance. 
—The dosage of glandular substances prescribed\in com- 
bination with calcium salts is of ecdesiae 
because no two individuals show the sar lerance for 
thyroid or parathyroid extracts. Indieietzation in this 
connection is best accomplished, fiy by studying the 
metabolic rate, and secondly, b ining a most com- 
prehensive report of the physfal status of the patient. 
For this purpose cooperation@ith an internist may be 
advisable. 

The dosage of agire has varied in adults from 
1/20 to Y15 grain, or three times daily. It is not 
often that mo an 14 grain doses are required, 
although theirdyequency of administration is dependent 
on the severe f the affection, the tolerance of the indi- 
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vidual, and the rapidity of the response to the action 
of the gland substance. 

There is no relation between the tolerance and the 
duration of time in which a patient will respond to any 
organotherapeutie product. This is easily understood 
when one knows that some individuals will tolerate 
thyroid extract in small doses without any untoward 
reactions over a comparatively long period, while others 
wil promptly show an intolerance to the extract with 
symptoms of a mild or severe thyroid intoxication. 

In children, the same facts hold good. The dosage 
must be gaged according to existing indications. As 
little as one one-hundredth of a grain of thyroid sub- 
stance, two to three times daily, in combination with a 
calcium salt, has given favorable results. 

The dosage of parathyroid substance ranges from 1/50 
to 1/10 grain, one to three times daily. As there have 
been many failures with parathyroid, we have not used it 
as frequently as the thyroid substance. If a reliable 
parathyroid preparation is obtainable, it aor be pre- 


scribed in preference to the thyroid extra r combined 
with it for obvious reasons. 

Treatment.—For further details d. treatment of 
Perennial Hay Fever see ‘Treat, of Seasonal Hay 


Fever.” O 
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CHAPTER XXVII 
SEASONAL HAY FEVER 


Until very recently, the literature contained meager 
accounts regarding a constitutional dyserasia as the 
underlying etiologic basis for hay fever. Richardson, a 
few years ago, spoke of a lithemie basis and emphasized 
the fallacy of local nasal treatment without attention to 
the constitutional element. Adam, in 1901, asserted 
that there is much evidence to suggest for hay fever a 
toxemic basis, kindred to that of asthma, differing prob- 
ably in the irritant action of certain pollens in the nose 
and the production of. coryza rather than of bronchial 
spasm. Some also have attributed hay fever to a meta- 
bolic disorder, but for some reasons this is not 
been stressed. 

Classification of Vasomotor Nasal eases.— To 
clarify the situation, a simple classific is presented. 
Hay fever is best recognized either ens erennial or sea- 
sonal. The perennial type is own as “all year 
round" hay fever, pseudo hay , vasomotor catarrh, 
hyperesthetic or vasomotor iS etc. The seasonal 
type is commonly designa(gg by the month of the year, 
or by the particular or flower which is blooming 
and is believed to = aah excitation. Thus we hear 
of “spring fever ‘Coe cold” or “rose fever,” “June” or 
edly cold 5 nal catarrh” or “fall hay fever.” To 
summarize, anial hay fever, as its name implies, pre- 
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vails throughout the year, while the seasonal variety is 
characterized by its periodicity, depending on the time 
of the year the individual becomes afflicted. 
Symptomatology.—Nasal and conjunctival symptoms 
are the ones principally complained of. As a rule the 
patient speaks also of a general depression, mental and 
physical—second in importance only to the “blocking” of 
the nose, impaired breathing, violent paroxysms of sneez- 
ing and the hydrorrhea. These are identical in both the 
perennial and seasonal types, and differ only in the man- 
ner in which they are produced. In the “all year round” 
type, the slightest exposure to cold, as stepping on a cold 
floor when arising in the morning, is sufficient to provoke 
violent symptoms and particularly a paroxysm of sneez- 
ing. Changing of underclothes in the presence of the 
slightest draft, the dust raised from sweeping, the use 
of powders, an automobile ride on a dusty road, burning 
of certain substances, the odor of gasoline or oils and 


what not, will produce active hay fever symptoms—the 
periodicity being of no significance. 

In the seasonal type, however, it is ized that 
certain grasses or plant pollens act as external irri- 
tants, or, as we have chosen to SD em, the extrin- 


sic factors. No classification Q ese phenomena is 
attempted, because this has ery ably covered by 
workers who have spent yea on this problem. We have 
reference to such investi rs as Sheppegrel, Selfridge, 
Koessler and others. onsideration of the intrinsic 
factor is essential nderstanding of several newly 
advanced rorselicerming the etiology of hay fever 
and allied affeétigfis. 

Calcium, &ontent of the Blood.—Seasonal hay fever 
does not ex a low blood calcium content in all cases. 
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In fact, many blood specimens yielded a normal calcium 
figure, and some even gave results in excess of the 
standard. There are factors other than calcium deficiency 
which must be considered. "These will be elaborated 
later. In Brown and Hunter's series of 32 cases of typical 
seasonal or pollen hay fever of all types, 28 per cent had 
a definite calcium deficiency. Thirty-four per cent were 
low normal and 38 per cent were normal. 

Etiology.—We have attempted to systematize the 
causes of hay fever by a classification which includes 
(1) the extrinsic factors or external irritants or excitants, 
(2) the intrinsic cause, (3) the contributory factors. 

In the first group are included pollens, animal dander, 
perfumes, foods and drugs, bacterial proteins and sera. 
The intrinsic cause or constitutional dyscrasia is a defi- 
ciency of blood calcium and an associated toxic state. 
The contributory etiologic factors involve, among other 
phenomena, focal infection, nasal, sinus and pharyngeal 
pathology, and diseased conditions of the gastro-intes- 
tinal tract. 

The Extrinsic Causes.—Of the many thae which 
have been advanced, protein and pollen s (Glization has 
found the greatest number of adherent Qu E opin- 
ions concerning the permanent aao desensitization 


are still varied and unsettled. 


Successes claimed by some @réhot substantiated by 
the results obtained by othe€§)in large series of cases. 
Vander Veer, who POR 2,000 patients with 


asthma, hay fever, ar ied conditions, was able by 
S to entirely relieve 25 per cent 
of this series. n, although he considers desensi- 
tization a ie reatment for hay fever, agrees that 


a not inco able proportion of subjects experience 
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little or no improvement, and a few apparently develop 
more severe attacks than in the years in which they have 
received no prophylactic treatment at all. 

The other extrinsic factors or excitants, such as foods, 
drugs, bacterial proteins and sera, involve much the same 
phenomena as plant pollens. Any one of the excitants 
undoubtedly is capable of producing allergie symptoms. 
The manner of introduction, whether by ingestion or 
inoeulation, is not material. 

The Intrinsic Cause.—A possible intrinsic cause or 
constitutional element was suggested by many early 
writers. Grayson, in 1897, recognized that such a con- 
dition was invariably present in hay fever patients. He- 
was not, however, able to demonstrate this constitutional 
dyscrasia. 

In 1893, Bishop announced his uric acid theory and 
for a time much interest centered around this view. From 
time to time other theories were advanced. During the 
past two decades, however, the large majority of physi- 
cians have concentrated on desensitization eine other 
etiologic basis or treatment has met wit, ch general 
acceptance. 

Drug therapy, too, in the e RED ifferent investi- 
gators, has given varied results e successes with 
calcium administration in ha Q. and asthma have 


been pleasing in many iekanees. In 1915, Wilson 


reported favorable results With calcium therapy in a 
series of hay fever c More recently, Schliack, a 
German author, r marked success with calcium, 
not only in the c f asthma, but more so in its pre- 
vention. GO 

The result& of Wilson and others have been sub- 
stantiatedCiN the treatment of hyeresthetic rhinitis. 
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In this affection local therapy has been replaced by 
systemic measures. In fact, successes with the latter 
have been the principal incentive to study this prob- 
lem in a more detailed manner. 

Contributory Etiologic Factors.—Contributory etio- 
logic factors must be adequately considered. The teeth, 
tonsils, nose and sinuses and gastro-intestinal tract have 
been found at various times to influence hay-fever and 
also asthma. That there is a reflex (toxic?) factor 
involved is agreed upon, especially with reference to the 
nose and sinuses. 

Heatly and Crowe, in their report on a study of sixty- 
two cases of asthma, concluded that pathological condi- 
tions in the nose and accessory sinuses may have an 
important relation to bronchial asthma. The sinuses 
most commonly affected were the ethmoids and antra. 
Obstructive deviation of the septum, hypertrophy of the 
turbinate membranes, chronic tonsillar infection, and 
infected adenoids were found in many cases singly and 


in combination. ~\ 
Kaiden quite recently emphasized that bstruc- 
tion was an important factor in the c 


fever and allied conditions. Accordi 3 i 
if a pathological nasal obstruction be parent the physio- 


logical reflex swelling of the n ucous membrane, 
following exposure to a sensiti$e protein or pollen, causes 
complete interference with Qual discharge; in other 
words, it produces the pi of hay fever, rose fever, or 
nasal hydorrhea. 

On the other ha N of both nasal cavities 
diverts the routd ofthe inspired air to the mouth. This 
diverts BRs changes in the bronchioles and 
alveoli, int ence with the normal emptying of the 


* 
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lungs and the resultant symptom-complex— bronchial 
asthma. 

The factors produced by irregularities in the upper 
respiratory tract may have an important bearing on the 
causation of hay fever and asthma, and while from the 
standpoint of the rhinologist, these are of paramount 
interest, one must not lose sight of the influence of 
gastro-intestinal pathology. Intestinal stasis will produce 
a toxic state. This status exists in chronic form in most 
asthmaties. There are undoubtedly many other patho- 
logie conditions involving the abdominal and pelvic 
organs, which may be looked upon as infective foci. 
These the diagnostician may find in the course of a thor- 
ough physical examination. 

Prophylaxis.—The prophylaxis of hay fever, aside 
from protein desensitization, as, in the past, received 
little or no attention. Probably certain diseases predis- 
pose to hay fever, but nothing definite is known in this 
regard. It is well recognized that certain occupations 
and pathological conditions of the upper respi 
lead to one or the other of the hyperest 

Much can be accomplished in the ntion of hay 
fever. The greatest problem has be e recognition of 
a septic focus. At first this m <Qppear obscure and 
every means at our command e necessary to deter- 
mine it. The infective prodégs may readily be found in 
the nose, or a chronic ap efdlicitis or gall bladder disease 


may be the actual etiol&@4c factor. Such states are not 
always easily or y determined, and success is 
achieved only b austing all clinical and laboratory 
tests. 


While th OM of the septic focus is the first 
step in dev cation, this is only a small part of the work. 


SS 
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Every system of the body must be called upon to aid in 
the process. The gastro-intestinal tract carries the heav- 
iest load, next to the skin, and the genito-urinary appa- 
ratus and the respiratory system come in for their share. 
Just which procedures are employed for elimination is 
of no real importance. We know that the same method 
wil not be adequate for any two cases and drugs, 
diaphoresis, electrotherapy—each has its part, and all 
may have to be employed. 

Treatment of Perennial and Seasonal Hay Fever.— 
Unless contraindieations have been determined by the 
various diagnostic measures, the primary aim is to 
relieve the acute symptoms. In perennial hay fever this 
is easily accomplished. The patient is placed on a com- 
bination caleium and thyroid therapy, by mouth, the 
dosage depending on the age and severity of the symp- 
toms. As was mentioned in the preceding chapter, the 
average dose of calcium for the adult is ten grains, and 
that of thyroid extract, one-quarter to one-half grain. 

Beck and Pollock recently reported the results oglstained 
in treating a series of 25 cases of true hypéxesthetic 
rhinitis with general ultraviolet radiations. 
cases were from one to five years' durati 
symptoms disappeared completely in 
and only in one did a recurrence a “This came on 
suddenly about six weeks after&treátment was discon- 
tinued, just as severe as ever.(Ol'he patient was again 


placed on the treatment fee twelve exposures, all 
) 


f the patients 


clinical symptoms cleare nd remain so to the present 
time." (Beck and P : 

In perennial h rer or hyperesthetie rhinitis, the 
rule is to leave he^nose alone during the acute stage, 
and if no V eeu anatomical defect or influencing local 
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disease be present, general treatment alone will be found 
sufficient to abate the symptoms and produce prolonged 
relief. Operative intervention should be undertaken 
only after all acute symptoms have subsided. 

Seasonal hay fever calls for the same program, save 
that prophylactic measures are distinctly advantageous 
and should be employed four to six weeks before the 
anticipated attacks. Seasonal hay fever requires local 
measures in addition to the general ones. These include 
(1) diathermizing of the entire nasal mucosa, followed 
immediately by (2) ultraviolet radiation intranasally, 
and (3) quartz lamp raying of the entire body. 

The technic employed is similar to that of Sampson, 
who does not, however, suggest the basis for this therapy. 
To overcome the obstacles presented by the older 
diathermy applicators, we have recently devised one 
which seems to be satisfactory. A mono-terminal, Tesla 
or Oudin current is administered to the point of tol- 
erance. As it is conducted by a non-vacuum electrode, 
the first effect is heat. It is a surface heat and 
undoubtedly serves in two ways—first, ANS sensitizing 
to some degree, and secondly, it prepares@y nasal mucosa 
for more intensive penetration of Itraviolet rays. 
The diathermy, too, may have so ction on the nerve 
endings, in that it overcome X phenomena excited 
from stimulation of certaj evi in the nose. Dia- 


thermy undoubtedly add the healthy state of the 
membrane. Heat is knon as one of the most powerful 
germicides and, as O tends to keep the surface area 
fairly free from N ria. In this way the nasal mem- 


brane is kept Jadglthier, rendered more resistant to infec- 
tion and lessSa¢d in sensitiveness. 
The teic of ultraviolet irradiations has been 
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described. We advocate massive doses on a tolerance 
basis, short of blistering effects. We are quite certain 
that failures with the water-cooled lamp in nasal work 
have been due to insufficient and improper raying of the 
nasal membranes. After the tolerance of a patient has 
been raised, one may cautiously give a total of ten to 
fifteen minutes of local treatment. The number of irradi- 
ations varies according to the clinical results. It should 
be noted, however, that there is no fixed rule, the condi- 
tion of the burner playing an important part in the dura- 
tion of treatments. 


CHAPTER XXVIII 


ASTHMA 


A specific cause for asthma has never been demon- 
strated. Writers have advanced all sorts of theories, 
none of which, however, have stood the test of time. 
The theory of a neurosis, the acceptance of pollens as 
primary causes, fascinating as they have been in some 
respects, vanish under the scrutiny of critical analysis 
and clinical investigation as untenable hypotheses. The 
test of any theory of a causative factor of disease is 
therapy. 

In sifting our material for an etiologic study of asthma, 
we recognize, as in hay fever, extrinsic and intrinsic 
causative factors. The former are also designated as 
external irritants or excitants, and include ri pro- 
teins, dust, fumes, animal emanations, and the like. The 
latter comprise systemic ees ed body 
metabolism. 

Proteins and Pollens.—In studyir a extrinsic causes 
we are principally interested in art played by pro- 
teins. The consensus of oping M gran observers 
is that protein stati not established itself as 
a specific for asthma. 

Major Kae H > U. S. Army, tested twelve 
out of thirty-thre matics for protein sensitization 
toward certain s, bacteria, and animal hairs, and 
found Ein but the therapeutic tests proved 
negative. hw^relation of exposures to the offending 
materials. asthmatic attacks could not be established. 

274 
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Maxwell saw positive cutaneous reactions in forty- 
eight out of ninety-seven asthma patients and claims 
65 per cent of cures. In other words, the figures are 
based on a group showing positive skin reactions. 

Caulfield was disappointed with the tests in bron- 
chial asthma, and became convinced that there are 
other causes than sensitization to a specific protein or 
pollen. 

Vander Veer, with an experience of over two thousand 
cases of hay fever and asthma, doubts the ability to 
induce permanent immunity with protein therapy. 

Allergy and Anaphylaxis.—An understanding of ana- 
phylaxis would do much toward clarifying the situation 
with reference to the principles underlying certain forms 
of therapy for hay fever and asthma. It must be 
admitted that the term anaphylaxis has been employed 
too loosely, and has been associated with various phe- 
nomena without sound basic reasons. It is well recog- 


nized, for instance, that non-toxic substances, such as 
egg-white, are able to produce severe sympto f ana- 
phylaxis, but as Bayliss pointed out, a nec y’ condi- 


tion seems to be that of the colloidal EN his latter 


phenomenon, while known to be essent 
receiving the attention it merits. 

Bayliss’ account of this subje Views the work of 
many prominent authorities infu ing Richet, Besredka 
and Arthus, and indicates thO the value of the many 
researches consists in the fa@that they were made chiefly 
on an isolated organ. it is contended that in dif- 
ferent animals, the S symptoms characterizing the 
anaphylactic sta (e yary according to the changes in the 
blood by whiche£he tissue cells are affected. 

Permeabi 


is only lately 
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interwoven with anaphylactic shock. Calcium salts tend 
to oppose the reaction, a fact which is explainable by 
their relation to colloidal processes. Finally anaphylaxis 
is defined as “the physiological response of an animal in 
a certain phase of immunity to the artificial test which 
we impose." (Bayliss.) 

Anaphylactic Nature of Hay Fever and Asthma.—In 
what manner do anaphylaxis and hay fever and asthma 
appear analogous? This is not a simple question to 
answer, and an authority like Cooke has definitely evaded 
it. Animal experiments and clinical observations sug- 
gested to Wolf-Eisner (1906) the anaphylactie nature 
of hay fever, and, in 1910, Meltzer first considered bron- 
chial asthma from the same point of view. "There has 
since accumulated an abundance of evidence to corrobo- 
rate this opinion. Analysis of available reports makes 
possible a division of proofs into four classes (as sug- 
gested by Cooke) viz.: analogical, experimental, clinical, 
and therapeutic. 

The analogical proofs include the Ded of bron- 
chial spasm and eosinophilia in guinea pigh ft r artificial 
sensitization. The experimental proo based on the 
occurrence of hay fever and E man following 
hypodermie injection of pollen cts, while the clin- 
ical proof is demonstrated b epiac ts of 
hay fever and asthma suffefers$7 as shown by intracutan- 
eous tests with animal or Cetable foods or emanations. 
Therapeutically, prook@yapparent by the permanent or 
temporary relief ob from injections of various pro- 
tein substances. NN 

There is, haw QN an overwhelming number of reported 
cases which render difficult the division of bronchial 
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nomena. The group of vasomotor respiratory diseases 
referred to as hyperesthetic rhinitis or perennial hay 
fever, does not fit into the above classification. 

Hypersensitivity to the many experimental proteins 
has been found wanting, and non-specific therapy has 
been of little avail. Yet the diseases manifest themselves 
as typical allergic conditions, so that one must agree to 
a more profound and fundamental conception of ana- 
phylaxis and allergy, especially as regards their genesis. 
Studies to this effect have been carried on for a long time 
and a review of these observations and deductions is 
enlightening. 

Characteristics of Anaphylaxis.—Hanzlk has de- 
scribed the characteristics of anaphylaxis in detail. We 
quote the more important of these, which emphasize the 
main points in which we are interested: 

1. Native or complex proteins in colloidal suspension 
only can produce true anaphylaxis, administered orally 
or parenterally (after a period of sensitization). 

2. Hyperexcitability of excised or isolated\ smooth 
muscle tissues shows that the seat of reac iN: peri- 
pheral and localized in the tissue. Q 
Krehbiel, and Bernard). 

3. Important physical and aueh changes are 
demonstrable in the blood, plas d lymph. Among 
the physical changes produ ay be enumerated: 
(a) surface tension is lowered yb) viscosity of the blood 
is increased; (c) resistang@f erythrocytes to hypertonic 
solutions, and (d) vill gedebasior of globulin is altered. 
Among the import emical changes are progressive 
acidosis and qu ative increase of animo acids. There 
are also disturbarttes in nitrogen equilibrium, total solids, 
blood sugardiN PH values (as reported by Rohdenburg, 
SS 
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4. No anaphylactic poisons have been isolated, except 
histamin and peptone. 

5. Animal fatalities are due to tissue asphyxia in con- 
sequence of flocculation, edema and capillary embolism, 
which obstruct the capillary net work. 

Characteristics of Anaphylactoid Phenomena.—A 
variety of substances, not related physically or chemically, 
can produce allergic manifestations. The fact that cal- 
cium salts do not produce anaphylactoid phenomena is 
of great importance. On the other hand calcium salts 
prevent or inhibit experimental edema and clinical aller- 
gic manifestations, owing, presumably, to their power to 
lessen cellular permeability, indicating indirectly the pos- 
sible physical basis for the reactions produced by many 
agents. Flocculation, agglutination of platelets, disturb- 
ance of viscosity, and all possible physical and chemical 
changes in the blood take place. The period of incuba- 
tion is not uniform. We know that many substances 


enhance the allergic phenomena merely by their cata- 
lytic properties, and that drugs may have cde 


and stimulating actions on the same ore epending 
upon the physico-chemical mechanisms igjMe blood and 
peripheral tissues. The precise natur d operation is 
of course unsettled, but there appeaKolittle doubt that a 
multitude of varied and unallie ts, protein and non- 
protein, produce the same c (eri cell surface tension, 
osmotie pressure, and in t ectrical potential of cells. 

Calcium in Relation tgqoAsthma.— Calcium salts do not 
produce anaphylactoi ARUM: but prevent or inhibit 
experimental ox clinical allergic manifestations. 
The resi Qe o be sought in the ability of these 


salts to lessen éeMular permeability. 
We have fPestigated whether calcium salts, in small or 
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large doses, taken orally, or administered intravenously, 
wil produce a localized action on the mucous mem- 
branes of the upper respiratory tract in hypersensitive 
individuals. We are prepared to assert that undoubtedly 
a surface action in the nose is produced. The mucous 
membranes of the nose change in color from an anemic, 
bluish hue to a normal pink, after a comparatively short 
period of calcium administration. It is interesting to 
note, however, that unless the calcium therapy is supple- 
mented by other agents, this change is not permanent. 
It is also of great interest to note that while calcium, as 
has been stated by some writers, when applied topically, 
is depressant to the peripheral nerve endings in the nose, 
no such effect is apparent when calcium salts are admin- 
istered internally. 

We are also of the opinion that there are other factors 
which influence calcium action. From data obtained 
from metabolic experiments, Telfer concluded: (a) that 
absorption of calcium is initially dependent on the free 
acid of the gastric juice, which plays an impoxfent part 
in effecting the solution of calcium salts tHe diet; 
(b) that absorption is normally restrict goin: alka- 
line reaction of the intestinal secreti 'hich tend to 
neutralize and so cause precipitatio he lime in solu- 
tion as insoluble phosphate; (c) the free absorption 
of calcium may be limited ckieffy to a comparatively 
small portion of the upper t of the intestinal tract 
while still in acid solutiog@To insure adequate absorp- 
tion, considerable Xe of calcium in the diet is 
necessary. 

Local and Cope Anaphylaxis.—According to Coca, 


all of the loca nomena of specific hypersensitiveness, 
whether th ere caused by antigenic or non-antigenic 
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substances, have been designated as local anaphylactic 
reactions. Thus, by some authorities, a form of local 
anaphylaxis is recognized to exist, and may occur actively 
or passively. In hay fever this local hypersensitiveness 
is actively manifest in the mucous membranes of the 
upper respiratory tract and in the conjunctiva, although 
occasionally symptomatie evidence of involvement of 
the whole respiratory tract, as in asthma, is quite obvious. 

Animal experiments have demonstrated that desensi- 
tization will favorably influence local anaphylactic reac- 
tion, while the systemic response to this method is a 
recognized occurrence. It is logical to assume that 
desensitization to overcome a systemic reaction will at 
the same time overcome any local reaction which may 
exist. This has been demonstrated in man in at least 
several presumably associated anaphylactic states, par- 
ticularly in urticaria, certain types of the eczemas and 
in what is commonly known as reflex asthma. 

What means have we to control the situation? It is 
necessary to distinguish non-specific and sp&ific forms 
of the phenomenon, but the details in ge eétion with 
these we omit at this time. Suffice it y that in the 


non-specific form of anti-anaphyla A2 y means of cer- 
C 


tain physieal agents, which will he ribed, we are able 
to produce a type of local, as ¢ Ns general desensitiza- 
tion, although this latter ph&aomenon is clearly classified 
as one of the means of sedi e anti-anaphylaxis. It is 
quite obvious that th {Zminology is confusing, for one 
must understand pe of desensitization, lest it be 
too narrowly ap ; 

Blood Che Studies.—It will be recalled that in 
the dicor published in the Journal of the Ameri- 
can Med Association in 19283, Novak and Hollender 
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called attention to the fact that bronchial asthma pre- 
sents a calcium deficiency in a certain percentage of 
cases. Since that time, many investigations have been 
conducted. Brown and Hunter tested 100 patients with 
asthma for calcium. Of these 42 per cent had a definite 
calcium deficiency, 23 per cent were low normal and 35 
per cent were normal. In this group were included both 
asthmatie bronchitis and true bronchial asthma. 
Brown and Hunter's work is suggestive of a definite 
caleium deficiency in asthma, since 65 per cent of their 
series showed a true calcium deficiency and a low normal. 
Of a total number of 166 consecutive patients" upon 
whom calcium determinations were made, 39 per cent 
had a definite caleium deficiency, 24 per cent were low 
normal and 37 per cent were normal. As these writers 
pointed out, variations in caleium determinations by 
different laboratory technicians must be allowed for; 
therefore the establishment of a definite caleium norm 
for the individual technie is of fundamental importance. 
Ramirez, St. George and Moses submitted eerie of 
chemical findings obtained during the rou Sie  ekamina- 


tion and treatment of forty patients wj sthma, hay 
fever, and allied conditions. Non-preféty*nitrogen, sugar 
and plasma chlorid were determin oth before insti- 


tuting treatment and after its coe lon. Uric acid and 
creatinin determinations epis iscurded, as the figures 
permitted no interpretatio etermination of the min- 
eral constituents of t Qood wes attempted only 
recently, and a serigg@jfge enough for publication has 
not yet been colle > however, the calcium content of 
the blood in tru€ byonchial asthma and in bronchospasm, 


1 This series Omad up of perennial and seasonal hay fever, and 
asthma, and KA) sthma only. 


282 PHYSICAL THERAPY 


promises to be of special interest. In asthma, urticaria, 
hay fever, etc., there appears to be a relative high 
chlorid content of the blood and to a less extent of the 
sugar and non-protein nitrogen, the latter two especially 
in the non-allergie type of asthma cases, with a long 
standing associated bronchitis. Some diminution in the 
constituents occurs after treatment, but it is impossible 
definitely to state that treatment caused a marked change 
in the chemical constituents of the blood. 

Bronchial asthma is accepted as the result of anaphy- 
laxis and dependent upon the sensitization of the body 
to a foreign protein. The clinical experience in some 
cases of asthma which improved after the removal of 
nasal infection and mechanical irritation and the removal 
of infected tonsils, confirms the relation of foci of infec- 
tion to tissue sensitization. 

Tissue sensitization, therefore, is dependent, in some 
degree at least, on a general toxicosis, the focus of which 
may be either in the upper respiratory tract or elsewhere 
in the body. The calcium deficiency indicated that such 
a toxic state exists and that the body abolism in 
general is disturbed. As has been st3(*7 other factors 
suggesting irregularities in body olism besides a 
blood calcium deficit, exist. 

The Endocrines.—The infl Qo certain endocrines 
on body metabolism, and SE calcium metabo- 
lism, must not be overlooked. Various references have 
been made which allu Qs calcium fixation in the blood 
depending on the ASe administration of para- 
thyroid. Our ori N investigations in treating hay-fever 
and asthma ey taught us that thyroid extract is a 
potent ad juga to calcium therapy in these conditions. 
Theoreticady, parathyroid should prove effective, but 
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practically it does not, possibly because of the inability 
of pharmaceutical houses to produce a reliable para- 
thyroid product. 

In this connection a recent report on the effect of 
thyroidectomy on blood serum calcium is of great inter- 
est. In 114 consecutive thyroidectomies reviewed by 
Rabinowitch, there were two cases of tetany. In both 
cases the symptoms were relieved with calcium salts and 
the patients ultimately recovered, requiring no further 
medication. The interesting part of the observation was 
that no parathyroid tissue was found in the portion of 
thyroid removed in either case, and in both cases the 
calcium content of the blood serum was lowered. It 
appeared reasonable to Rabinowitch to assume that in 
each of these cases the tetany was not due to the 
removal, but to trauma of the parathyroid glands from 
manipulation or temporary interference with the blood 
supply. 

That thyroid (or parathyroid) has a definite action on 
metabolism, has, we believe, been fairly well blished 
also clinically. The twofold function of the Qe yroids, 
detoxication and regulation of calciur netabolism, 
strengthens this view. It is certain On hay fever 
and asthma, thyroid substance aid cium absorption 
and retention, and, accordingly, ts a selective thera- 
peutic action for at least this $ne"fnineral constituent of 
the blood, and probably also some others. 

The Treatment of Fever and Asthma.— The 
administration of calçi Its alone in either hay-fever 
or asthma may be value in some instances, but, in 
general, it is with(Ouspermanent results. There are many 
factors which muÌf be taken into account in addition to 
medication, cise are: (1) physical status of the 
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patient; (2) special clinical and roentgenologic state of 
the nose and nasal accessory sinuses; (3) septic foci in 
the head, chest or abdomen; (4) blood, tissue and urinary 
changes; (5) concurrent diseases; (6) influence of acute 
or chronic diseases in the past; (7) mode of living; (8) 
occupation and environment; (9) habits. 

Furthermore, for the purpose of diagnosis, certain 
standard tests are essential, as these influence the course 
of treatment, which must be individualized. The tests 
referred to are: (1) basal metabolic rate; (2) blood chem- 
istry with special reference to the mineral constituents 
of the blood; (3) complete quantitative and qualitative 
urinalysis, emphasizing degree of acidity or alkalinity; 
(4) complement fixation tests for suspected diseases, such 
as tuberculosis and syphilis. 

Use of Physical Agents.—In asthma, as in seasonal 
hay-fever, local measures are necessary. Strict attention 
should be paid to all contributory etiologic factors. The 
initial examination and regulation of metabolic irregu- 
larities should be undertaken only when a p 
pitalized. The benefits of close observat, 
of diet and systematic detoxication by 
- cannot be overestimated. Here, too,"&Mllvidualization in 
the treatment is essential to sucq 

Topical raying with quart t is always supple- 
mented with the tonic sedatixe effects of general irradia- 
tions. Aside from the eme value of such a measure, 
there is a definite ba (in hay-fever and asthma for 
ultraviolet therapy, Lem it to say that the combina- 


tion of measures ge better than any one, singly. The 
indications Y t explained by the action of ultra- 
violet rays œn~body metabolism, and particularly on 
calcium olism. 
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TABLE SUGGESTING TIME OF TREATMENTS WITH AIR- 
COOLED QUARTZ LAMP AT A TARGET SKIN 
DISTANCE OF 30 INCHES 


1st 2nd 3rd 4th 5th 
treatment treatment treatment treatment treatment 
3 min. 4 min. 5 min. 6 min. 8 min. 


6th 7th 8th 9th 10th 
treatment treatment treatment treatment treatment 
10 min. 12 min. 15 min. 18 min. 20 min. 


11th 12th 
treatment treatment 
20 min. 20 min. 


Principles Underlying the Action of Physical Agents. 
—Experimentally, it has been shown that animals, 
actively or passively sensitized, can be protected against 
a lethal dose of an anaphylactogen, if these animals are 
subjected to an initial dose of a foreign protein, such as 
peptone. This state can likewise be produced in the 
human and has definite clinical application. The foreign 
protein effect in an asthmatic can be produced by a 
vigorous dose of ultraviolet radiation, after which, the 
autosensitizing agents (foci of infection) ca dically 
removed or corrected. With physica @yents, local 
changes sometimes require local in a ion to general 
measures so that, for example, diath ing of the nasal 
membranes with subsequent ul et irradiations are 
definitely in keeping with the ciples involved. 

Furthermore, as has been Qoted. calcium salts tend 


to avoid the reaction of ap@hylactic shock. And as gen- 

eral irradiations with t reury quartz lamp are known 

to augment the ca content of the blood in hay 

fever, ee and the asthmas, this form 
rópérl 


of therapy is A y indicated. 
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APPENDIX 
EXPERIMENTAL WORK 


APPENDIX 
COMPARATIVE STUDIES OF HEAT PRODUCING AGENTS 


Diathermis Studies on the Eye and Ear 


The purpose of these experiments was to establish the 
relative penetration values of the heat producing agents com- 
monly used on eyes and ears. Hot wet dressings, lamps of 
various sorts, and diathermy were studied to determine the 
comparative value of conductive, convective and conversive 
heat. The tolerance of the skin and the subcutaneous tissues 
for heat and diathermy were determined clinically and the 
limits noted were used as guides for animal experimentation. 

Eye Experiments——Anesthetized dogs were used for the 
following experiments: 

1. Through an incision 1 cm. lateral to the external canthus 
a pocket was made to the fundus of the orbit by blunt scissor 
dissection and an electrical, or mercurial, thermometer deeply 
inserted and fixed with ligatures, etc. 

2. Thru another similar skin incision the equator of the 
globe was exposed and a small incision made Ky sclera. 
Thru this a heat indicator was thrust into tl reous and 
adequately anchored. 

3. A thermometer was placed into KO Conjunctival sac 


and the lids sewed over it. 

4. A thermometer was placed qe surfaco of the lids. 

5. A thermometer was DEN. e rectum. 

The various heat producing nts were applied and the 
temperatures noted at the (Dind at regular intervals. 

Wet dressings were k ot by frequent changing and 
by combining their u a carbon filament lamp. The 
“infra-red” lamp wa at a distance of three feet from the 
part. Diatherm vh administered by applying a small well 
soaped metal eMetrode over the closed lids (previously 
shaved) andy arger metal electrode on the under side of 
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the opposite jaw which was previously shaved. The current 
was always turned on and gradually increased, and allowed 
to flow for ten minutes before temperatures were taken. 

Each table below gives only the important figures in an 
experiment and is, therefore, only a condensation of a com- 
plete study. All figures given in a table were recorded in a 
single experiment on the same dog, with the same ther- 
mometers and under the same circumstances: 


EYE EXPERIMENT No. 1 


Diathermy High Voltage Carbon Filament 
400 ma. Temps. Measured |Lamp at 12 Inches and 
Time Start | Outside of Line of Current|Hot Wet ‘Dressing at 
After 10 Minutes 136° F. 
After 10 Minutes 


Under lid..| 96. I2. 108.5 


In Vitreous| 97.5 110. i 105.0 
In Orbit...| 98.2 105. : 101.0 
Rectal....| 98.8 100.5 i 99.4 
Surface....| 90. 111.6 134.6 


EYE EXPERIMENT No. 2 XS ) 


Incandescent Lamp 


ermy Low Voltage 

ma. Temperatures 

After 8 Minutes easured in Line of Current 
After10 Minutes 


Time Start 


— 


Underlids.| 94. 107. 104.7 


S 
In Vitreous| 94.5 102.5 103.0 
In Orbit...| 96.5 N 102.4 
O 
Rectal....| 97.5 4 QE7 99.5 
IB 


Surface.... BA 125.6 100.0 
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Ear Experiment.—A similar study was undertaken on the 
mastoid region: 

1. The skin behind one ear was shaved and a metal elec- 
trode 1" by 1" applied firmly. 

2. 'The skin in front of the other ear was similarly pre- 
pared and a larger metal electrode 114” x 314” fastened to it. 

3. A mid-line incision was made through the skin of the top 
of the head and a small pocket under the skin was produced 
by blunt dissection to reach as far as the small electrode. 

4. A similar pocket was also made under the thick muscle 
which lies beneath the skin. 

5. Into these pockets thermometers were placed and fas- 
tened. 

6. A trephine opening was then made and a thermometer 
placed in the brain substance. 

7. A fourth thermometer was introduced between the skull 
and the dura near the small electrode. 

8. Rectal temperature was also taken. 

When diathermy was not used the electrodes were removed 
but nothing else was disturbed. 


EAR EXPERIMENT No. 1 


Diathermy | Diathermy 
Time High Voltage| Low Voltage 
After 10 min.| After 10 min.| After 5 


Infra Red n a Red 
5 min. later 


Under skin...... 108.2 108.2 


114.5 
Under muscle... 104.2 105. 102.2 
In bim. ie. 101.2 102. 101.5 
Réotal.....:.... 98.8 99. 100.8 
DUFIBODIL. A, ed rs 110.0 110. 134. 
The most obvious deducti rom these experiments is that 
diathermy generates h eep tissues with less heat on 


the surface of the ski ompared with lamps and hot dress- 
ings. The importa Q is that to obtain a substantial rise in 
temperature in d tissues with all agents excepting dia- 
thermy, the skyGtemperature must be raised to a degree prac- 
tically beyongt)riman endurance. It is also to be noted that 


SS 
à 
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the heat with diathermy is localized in the eye region and the 
temperature is always under immediate control, whereas with 
lamps the whole head is heated and the temperature can be 
changed by moving the lamp or the head. 


DEEP EFFECTS OF DIATHERMY WITH SPECIAL REFERENCE TO 
THE TEMPORAL BONE 


The object of this study was to estimate the heat genera- 
tion effect of diathermy in the mastoid region on living and 
dead tissue, and also to estimate the comparative efficiency 
of two methods of administration, namely, by way of the 
auditory canals and by way of the mastoid region. 


Experiment No. 1 

Electrodes were placed in the external auditory meatus 
of a dog, after most of the pinne had been removed. By 
means of a thermometer, placed beneath the skin under the 
electrodes, another under the muscle and one under the skull 
in as close proximity to the electrode as possible, the tem- 
perature was determined, after passing a diathermy current 
of 400-500 miliamperes for 5 to 10 minutes. The result was 
as follows: An increase in temperature under the skin, but 
only a very slight rise under the bone and under the muscle. 


Experiment No. 2 Ç 

A mesh electrode was placed on the shaven GA just behind 
the ear, and a larger (indifferent) electr, on the shaven 
jaw of the opposite side. A thermomet kas introduced into 
the middle ear, through the drum brane. With 400 
miliamperes D’Arsonval current o in temperature of two 
to three degrees was noted wit ninutes. 


Experiment Nos. 3a, 3b 

With the electrodes as A] o. 2, a thermometer was placed 
under the skin, re ween the muscle and skull, and 
still another beneat ull on the dura. A fourth nc 


mometer was inse NA the brain substance and a fifth 
into the rectum tables give the results of these experi- 
ments. 


+ 


Experimen i 
BAN ts 3a and 3b repeated on a dead animal, 


S 
Gà 
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EAR EXPERIMENT No. 3a 


D'Arsonval Current E Stop 
| 500 750 Animal 
Time ere et ee | Ses) ee ee SET AUG 
20 min 
Start 5 min. 10 min. 5 min. Later 
| Under skin... 95. 98.7 100.6 101.8 94.6 
Under muscle 98.7 104.6 104.2 106. 99. 
Under bone.. 98.3 100. 100.6 101.2 99. 
In: bram 100. 100. 100. 100.2 100. 
Rectal....... 100. 100.8 100.8 100. 100.8 


EAR EXPERIMENT No. 3b 


D’Arsonval Current Stop 
500 750 Animal Killed 
| 'Time 
5 min. | 15 min. 
Start | 5 min. | 10 min.| 5 min. | 10 min.| later | later 
Under skin...| 92. 95. 96. 102. 100. 92. 90. 
Under muscle} 97.5 | 100.8 | 102. 10622 {| 107: 105. 103. 
Under bone..| 97.5 98.5 99. 100. 101:5- 1101; 101.8 
In braim.-.-. 98.8 99.2 99.3 | 100.4 | 101. 10e 101.3 
| iBeetal aae 98.8 98.8 98.8 98.8 98.8 8 97.0 
Electrode....| 95. 97. 99.5 | 99.5 | 99. 5. 082 


D'Arsonval 750 Stop 


Time Current 
15 min. later Qin. 10 min. 5 min. later 

Under skin...... : 109.8 100. 
Under muscle... 113.0 112.5 
Under bone..... 105.5 106.2 
Hoy brain. cen << 104.5 104.8 
Rectal ostet x. : P 
Electrode....... : : 117.0 
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From the standpoint of clinical application these experi- 
ments are significant because they lead to several definite 
conclusions: 

1. Diathermy introduced by way of the ear canals does 
not reach with adequate intensity the middle and inner ears. 

2. Diathermy introduced by an active electrode behind 
the external ear, with the indifferent electrode anterior to the 
ear on the opposite side produces a substantial rise in tem- 
perature in the region of the ear from the middle ear to the 
inner surface of the skull. 

3. With diathermy the maximum temperature is reached 
only after ten minutes’ application. 

4. With D’Arsonval currents of 300-500 miliamperes there 
is practically no effect on the brain nor on body tempera- 
ture. 

5. The highest temperature obtained was between the 
muscle and bone, where the increase was usually greatest. 

6. In living tissue there is a return to normal temperature 
within twenty minutes; in dead tissue the change is much 
more gradual (up to two hours). 

7. Under the very same conditions, a D’Arsonval current 
produces higher temperatures in dead than in living tissues. 


RELATIVE HEAT VALUES OF LOW, MEDIUM AND UE 


CURRENTS OF LOW AND HIGH VOL 

This study was undertaken to determi 
of deeper tissues produced by diatherm 
low voltage and of different frequenci 
The apparatus used was specia 
gation by the H. G. Fischer Cem 
S) 


e temperature 
ents of high and 
oscillation. 
pared for this investi- 
y of Chicago. Provision 
ge from 600 to 50,000. A 
le a gradual change of the 


was made for a change of y 
special arrangement made po 


frequency of oscillation 1144 millions to 215 millions per 
second. 


The animal was Se. for this experiment in exactly the 


xperiments 3a, 3b and 3c of the preced- 
lso Archives of Otolaryngology, Vol. 3, 


same manner a 
ing study. (S 
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and low voltage currents, with the amperage the same for both 
voltages. The amperage, however, was different in each 
experiment. 

The most significant figures are those showing the difference 
in temperature between the skin and muscle, because these 
indicate the penetration of heat. In other words, the more 
nearly the muscle temperature approaches the skin tempera- 
ture, the greater the efficiency of the system to heat deep 
tissues. 

From these experiments we draw the following important 
conclusions: 

1. Low voltage currents are more effective in producing deep 
heat than high voltage currents, if the frequency and 
amperage are constant. (Experiments 1 to 3c.) 

2. Low frequency currents are more effective than high fre- 
quency currents for producing deep heat if the voltage 
and amperage are constant. (Compare Experiments 1 
and 3c.) 

3. High voltage and high frequency currents produce greater 
superficial heat effects than low voltage and low fre- 
quency currents, if the amperage is the same. (Experi- 
ments 1 to 3c.) 
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Accessory sinuses, diseases of, 184. 
uses of physieal agents, in 184, 

185. 

Actinie ray. See under Ultraviolet 
light. 

Adenitis, treatment of, 92. 

Adenoids, non-surgical treatment 
of, 210. 

Agents, heat-producing, studies of, 
293. 


Amperage, 23. 

Ampere, 8. 

Anaphylaxis, characteristics of, 277. 
Anaphylactoid phenomena, 278. 


Angiomata, compression  ultra- 
violet in, 90. 
Anode, 10. 


Angstrom unit, 49. 

Arc lamps, electrodes for, 58. 

. treatment of laryngitis by, 233. 
uses of, 57. 


: Asthma, allergy and anaphylaxis 


in, 245. 
anaphylactic nature of, 276. — 
anaphylactoid phenomena in, 
278. 


blood chemistry studies in, 278. 

calcium in relation to, 278. 

endocrines in, 282, 

local and general anaphylaxis in, 

279. 

physieal agents in, 285. 

proteins and pollens in, 274. 

treatment of, 283. 

uses of physieal agents in, 284. 
Audiometer, 150. 


Bacteria, effect of ultrav NUS li 


on, 60, 61. 
Baths, electric light, 105. X 
Battery, galvanic, 6. 
Bell's palsy, diathern 55. 
exercise for, RCA 
massage for, 
radiant aef 


sinusoidal t Ne. 256. 
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Blood, action on by ultraviolet 
light, 59, 64. 
Blood chemistry, studies in, 280. 
effects of ultraviolet on, 62, 65. 
Burners, 56, 57, 58. 
Burns, treatment of x-ray, 168. 


Calcium, metabolism, 240. 
various preparations of, 245. 
methods of administration of, 

245. 

Carbon are light, effects of, 65. 
action on lupus vulgaris, 66. 
technic of application, 66. 

Cataphoresis, 9. 

Cataract, calcium and thyroid for, 

110. 
galvanism in, 110. 
high frequency currents in, 110. 
pneumo-massage for, 111. 
Cathode, 10. 
Cells, chemical action in, 4. 


dry, d. 
in series, 5, 6. 
wet, 7. < 
Chalazion, treat of, 89. 
Chemical ray, under Ultra- 
violet > 
A en of, 100. 
ondens 
Condu OW 
Co N quartz rods for, 71. 


n a itis, galvanism for, 87. 
'eatment of, 86, 87. 
rerter, rotary, 7, 14. 
olidge tube, 77. 
Cornea, quartz rods for, 71. 
Corneal ulcer, electrodesiccation 
in, 93. 
electrothermophore in, 96. 
negative galvanism in, 93. 
radiant heat-light in, 93. 
ultraviolet light for, 93. 
zinc ionization in, 96. 


Coryza, treatment of acute, 169. 


vibration in, 169, 170. 


Ca 
S 


302 INDEX 

Coryza, Diathermy, 
radiant heat-light in, 170. in sinusitis, 184. 

Currents, nasal, 30, 31. 


alternating, 7, 14. 
biterminal high frequency, 14. 
conductor of electric, 9. 
constant, 3. 
constant rythmie, 24. 
galvanie, 3. 

physiologie effects of, 9. 
high frequency, 14. 

heat values of, 298. 
mono-terminal, 18, 24, 26. 
sinusoidal, 39. 

action of, 41. 

contraindications for, 45. 

definition of, 42. 

indications for, 46. 

method of application of, 45, 
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rapid, 46. 
slow, 46. 
therapeutie purposes of, 39. 
treatment of optic nerve by, 
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ionization for, 91, 92. j 
Deafness, See under Defective 
hearing. 
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biterminal, 31. 
direct, 27. 


effect on temp 
BE d ime 
ped im Éleyicoma, L123 


in tinni Nurium, 146, 147. 
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ficle of dog, 
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preparation of machine, 22. 
principles of procedure ‘for, 22. 
surgical, 33. 
effects of in larynx, 232. | 
electro-coagulation, 33-37. 
eletro-desiccation, 33- 38. 
fulgaration, 33, 38. 
Dowling treatment, 171. 
in sinusitis, 185. 
technie of, 171. 
Duetless glands, influences of nasal 
infections on, 239. 


Ear, classification of treatment of, 
124. 


contraindications to 
opis 

diseases of, 119. 

eczema of, 120. 

furunculosis of, 119. 

mercurochrome instillation of, 
126. 

suction in cleansing of, 125. 

tuberculous disease of, 131. 

tympanic sepsis of, 132. 

ultraviolet irradiation of, 127. 

Electrocoagulation, anesthesia for, 

35, 36. 

definition of, 


33 
reaction of tis in, 37. 
technia Se ithelioma 


tongu - 
2521072219: 


ionization 


of 


for t 
uses 


Elecyddgssication, definition of, 


nding of patient for, 38. 
cations for, 38. 
K echnic for tonsils, 211. 


treatment of chalazion by, 90. 
corneal ulcer, 93. 
pterygium, 90. 
tonsils, 211. 

Electro-cautery, 
Electrodes, 6, 22. 

application. of, for ear, 30. 

binocular, 26. 

non- vacuum, 24, 185. 

sponge-tipped, 29. 

vacuum, 24, 185. 
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INDEX 


Electrolysis, 9, 10. 

Electromotive force, 8. 

Electrothermophore, 96. 

Energy, absorption of radiant, 50. 
media of transmission through, 

5i 
penetration of, 50. 
source of, 51. 

Episcleritis, galvanism for, 101. 
radiant heat-light in, 101. 
treatment of, 101. 
x-ray for, 101. 

Epithelioma, surgical diathermy 

for, 191. 
types of nasal, 191. 

Erythema solare, 64. 

Ethmoiditis, diathermy for, 188. 

Eye, diseases of, 85. 
diathermy for, 26. 
pituitary gland in relation to, 

247. 
Eye lids, dermatoses of, 85. 


Face, tumors of, 193. 
Facial palsy, 255. 
paralysis, 250. 
Faradie coil, 39. 
Farraday, 9. 
Finsen's light, 60. 
Fischer Universal 
Generator, 43. 
Fluorescent substance, 63. 
Force, electromotive, 8. 
Fulguration, 33. 
action on tissues, 38. 
electrodes for turbinates, 178. 
styptie effect of, 38. 
Furuneulosis, of external ear, 119. 
treatment of, 119. 
ultraviolet light for, 119. 


Low Voltage 


Galvanie battery, 6. 

Galvanic current, effects of, 9. 
polar effects of, 12. 
properties of, 10. 

Galvanism, apparatus for, 10. 
electro-positive metals in, 88 
in angiomata, 90. 

chronic conjunctivitis ^ 

choroiditis, 101. 

corneal ulcer, 93. 

episeleritis, 101 

glaucoma, DN 


SS 


Gri 
e 


303 


Galvanism, 


in lachrymal stenosis, 90. 
in optic nerve affections, 108. 
in rhinitis, 170, 176. 
in pterygium, 90. 
in trachoma, 88. 
therapeutic uses of, 9. 
Gap, spark, See under Spark-gap. 
Gas tubes, 72. 
Geissler tubes, 72. 
Glandular affections, 65. 
Glands, tuberculosis, x-rays for, 78. 
Glaucoma, basis of treatment. for, 
113, 114. 
diathermy for, 112, 114. 
galvanism in, 112, 114. 
restrictions of physical 
fore 113, H4. 


agents 


Halogens, 12. 
Hay fever, perennial. See under 
Hyperesthetie rhinitis. 
Hay fever, anaphylactic nature of, 
276. 

blood calcium content of, 266. 
contributory factors in, 269. 
etiology of, 267. 
extrinsic causes of, 267. 
intranasal diathermy for, 272. 
intrinsic cause of, 268. 
ionization for, 13. 
prophylaxis of, 270. 
symptomatology of, 26&. 
treatment of, 271. 
ultraviolet light f 

Headache, migrair 
in sinus disease; 
of intranasal wriein, 251. 

Head bande kà 

Heat, peg Nion of, 296. 
pro | agents, 293. 


High 1ency current, 14. 
im atrophic rhinitis, 174. 


Ysiologic action of, 18. 
'eatment of cataract by, 110. 
ordeolum, 85. 
Hyperesthetie rhinitis, 260. 
calcium and thyroid in, 271. 
calcium deficiency in, 271. 
calcium metabolism in, 244. 
etiology of, 260. 
measurement of caleium in, 262. 
symptoms of, 261. 
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Hyperesthetie rhinitis, treatment 
of, 271. 
ultraviolet light in, 272. 
Hypertension, in eye diseases, 110. 


Incandescent lamp. See 
Radiant heat-light. 
Infected wounds, 167. 
Ion, 19. 
Ionic medication, 9. 
Ionization, 9. 
in seasonal hay fever, 13. 
in ototis media, 131. 
in otorrhea, 131. 
in ulceration, 13. 
Ionizing x-ray dosage, 77. 
Trido-cyclitis. See under Iritis. 
Iritis, diathermy in, 100. 
treatment of, 99. 


under 


Keloids, x-ray for, 78. 

Keratitis, interstitial syphilitic, 97. 
tuberculous, 98. 
ultraviolet light in, 98. 
x-ray for, 98. 

Kromayer lamp, 57. 


Labyrinth, diathermy for testing 
of, 138, 139. 
galvanism in diagnosis of, 136. 
methods of testing, 136. 
methods of treatment, 139. 
stimulation of, 30. 
Laryngeal tuberculosis, 219. 
Larynigitis, diathermy for, 222. 
treatment of, 68. 
tuberculosis, 219. 
are light in, 223. 
roentgenotherapy for, 224. 
Laryngoscopy, suspension, 229. 
Larynx, cancer of, 233. 
neuroses of, 225. 
quartz applicators for, 68. 
roentgen ray for, 231. 
surgical diathermy for, 23, Q 
treatment of, 33, 69. O 
Lips, tumors of, 193. Q) 
Lupus vulgaris, treat d of, 166. 


Massage, intraceflulat 39. 


Mastoiditis, radi heat-light in, 


135. 4 
McIntosh sine, 43. 
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Membranes, desensitization of, 175. 
diathermy for, 175, 176. 
sensitive points of, 175. 

Menstruation, influence of ultra- 

violet light on, 66. 

Metabolism, basal, 241. 
calcium, 240, 241. 
test in hyperesthetic rhinitis, 

240. 

Migraine, 252 . 

calcium in, 253. 
ultraviolet light in, 254. 

Milliamperage, 37. 

Milliampere, 9. 

Milliamperemeter, 8, 17. 

Millimicron, 50. 

Morse Wave Generator, 41. 

Mouth, tumors of, 226. 

Nasal hydrorrhea. See 

Hyperesthetie rhinitis. 

Nasal septum, electrolysis for, 182. 

Nasal synechiae, 183. 

Naso-lachrymal duct, 90. 
stenosis of, 90. 
static current for, 91. 

Neuralgia, electrodes for, 33. 
trifacial, 254. 

Neuritis, optic. See under Optic 

nerve affections. 

Nerve, degeneration of, 39. 
testing for, 39. 

Nose, direct raygfteXof, 69. 
diseases of 


indirect ra Ge of, 69. 
tumors QIN 193. 


= 
Orem ende. 248. 


nerve affections, 104. 
tócondensation for, 105. 


diaphoresis in, 105. 
diathermy in, 106. 
electric light baths for, 105. 
negative galvanism in, 108. 
radiant heat-light in, 108. 
sinusoidal current in, 108. 
Otalgia, 120. 
Otitis media, acute, 121. 
physieal agents in, 121. 
technie of application of, 123. 
Otitis media, chronie, 125. 
anilin dyes in, 126. 


under 


o 
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Otitis media, fluorescent substances 
in, 125, 126. 
local and general therapy for, 
128, 129. 
purulent, treatment of, 124. 
ultraviolet light for, 125, 129. 
zine ionization in, 129. 
Oto-laryngology, x-ray for, 77. 
Otorrhea, See under Otitis media, 
chronic. 
Otosclerosis, calcium metabolism 
in, 241. 
See also under Defective hear- 


ing. 
Oudin resonator, 18. 
Ozena, 173. 
See also under Atrophic rhinitis. 


Pituitary gland, disorders of, 247. 
blindness in, 247. 
relation to eye diseases, 247. 
retinochoroiditis associated with, 
247. 
sinus disease in, 246. 
Polarity, 4, 10. 
Pyorrhea alveolaris, 197. 
Pterygium, treatment of, 90. 


Quartz applicators, 67. 
for adenoids, 210. 
for larynx, 68. 
for nose, 68. 
for otitis media, 127. 
for pharynx, 69. 
for pyorrhea, 198. 
Quartz light. See under Ultra- 
violet light. 
Quartz ray. See under Ultraviolet 
light. 


Radiant heat lamps, 51, 52, 53. 
cooling arrangements for, 53. 
frequency of administration of, 

54. 
reflectors for, 53. 
Sollux, 55. 
uses of about head, 54. 

Radiant heat-light, actio : 
application of, 52. N 
bactericidal effect of R) 
definition of, 48. 
in acute otitis dia, 121. 
in conjunctivitis, 87. 

SS 


305 


Radiant heat-light, in corneal ul- 
cer, 93, 95. 
eczema of ear, 120. 
episcleritis, 101. 
furuneulosis of ear, 119. 
iritis, 99. 
mastoiditis, 135. 
optie nerve affections, 108. 
otalgia, 121. 
trachoma, 88. 
Rays, ultraviolet, See under Ultra- 
violet light. 
Resistance, 8. 
Resonator, Oudin, 18. 
Retinitis, 101. 
Rheostat, 7, 8. 
Rhinitis, 170. 
atrophie, 173. 
galvanism for, 170, 176. 
hypertrophic, 178. 
purulent, 176. 
treatment of, 170. 
Roentgen ray. See under X-ray. 


Scar tissue, x-rays in, 78. 

Series, cells in a, 5. 

Sinuses, diathermy for, 31. 
ethmoid, 31. 
malignant growths of, 189. 
postoperative treatment of, 189. 
sphenoid, 31. 

Sinusitis, Dowling p in, 

185 


general ‘measures AS 
medical IR r, 184, 185. 


ultraviolet li , 184. 
Sinusoidal. nder Current, 
sin > 
Sinusoid 39. 


Skin Ak ent of, 68. 
Spo Ce 14. 
eNeetaft, 14. 
lischer, 15. 
ogan, 17. 


Cer. colors of, 49. 


divisions of, 50. 
ultraviolet, 56. 
wave lengths of visible, 49. 
Stomatitis, 199. 


Thyroid, hyperplastic, 78. 
Tampons, argyrol. See 
Dowling treatment. 


under 


Tinnitus aurium, blood presure in, 
143. 
classifieation of, 142. 
endocrines in, 144. 
incidence, 142. 
treatment of, 145. 
Tongue, epithelioma of, 202. 
ulcerations of, 202. 
Tonsillitis, acute, 205. 
chronic, 206. 
subacute, 33. 
treatment of, 204. 
x-ray in, 206. 
Tonsils, coagulation-dissection of, 


electrocoagulation of, 210. 
electrodesiccation of, 211. 
surgical diathermy for, 210. 
Toxic state, in hay fever and 
asthma, 208, 274. 
'Tracheitis, 225. 
Trachoma, 88. 
Transformer, 14. 
high tension, 76. 
Tuberculosis, laryngeal, 219. 
Tubes, x-ray, 74 
Coolidge, 75. 
gas, 74. 
regeneration of, 74. 
Turbinates, coagulation-dissection 
of, 181. 
electro-cautery for, 179. 
treatment of inferior, 178. 
zine electrolysis for, 179. 


Ulceration, treatment of, 167. 
x-ray, 168. 

Ultraviolet light, 56. 
absorption of by blood, 59, 64. 
alterative action of, 65. 
application method to nose, 69. 
bactericidal action of, 60, 61. 
biologic action of, 65. 
contact applications of, 65. 
effects on blood ERNY O) 


65. 
fixing agent for calcium, o 


general action of, 65. 
immunity to, 66. 

N 62. 
influence on mens\ugfion, 66. 


influence on bloo 
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Ultraviolet light, in angiomata, 
90 


in asthma, 272, 285. 

in acute coryza, 170. 

in conjunctivitis, 87. 

in chronic otitis media, 127. 
in diphtheria carriers, 218. 
in furunculosis, 119. 

in hay fever, 271. 

in hyperesthetic rhinits, 270. 
in infected wound, 166. 

in keratitis, 98. 

in iritis, 99. 

in lupus vulgaris, 166. 

in laryngitis, .219. 

in migraine, 254. 

in nasal dermatoses, 166. 

in pharyngitis, 204. 

in pyorrhea, 198. 

in tonsillitis, 204, 206. 

in trachoma, 89. 

in vernal eatarrh, 87. 
irradiation technic of, 65. 
lamps for, 56, 57. 
leucocytosis by, 64. 
lymphocytosis by, 64. 
metabolic action of, 65. 
penetrating action of, 64. 
stimulative action of, 60, 66. 
technic of water-cooled, 68. 
tonic action of, 65. 


Vasomotor nasal dis s. 
classification of, i 
Vernal catarrh, Q9 'al radiations 


for, 87. 
treatment GRY. 
use o in, 87. 


nism for, 109. 


gc 
ew radiations for, 110. 


olt, 8 
Wantz oe Wave Generator, 
Wappler Sinusoidal Apparatus, 45. 
X-ray, 

action on scar tissue, 87. 


combination effects of, 78. 
construction of tubes for, 73. 


INDEX 


X-ray, 

dosage, 77. 
diminuitive, 78. 

fibrolytie effects of, 78. 
penetrating qualities of, 72. 
rectifying devices in, 76. 
static machine for, 75. 
shrinking action of, 78. 
treatment of conjunctivitis by, 


chronie tonsillitis, 206. 
episcleritis, 101. 

keratitis, 97. 

trachoma, 88. 

tubes, advantages of Coolidge, 75. 
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X-ray, 
disadvantages of gas, 74. 
regeneration of, 74. 
types of, 74. 


Zine ionization, 
advantages of, 134. 


contraindications in  otorrhea, 
129. 

indications for in otitis media, 
129. 


technic of, 132. 

treatment of epistaxis by, 180. 
otorrhea, 129. 

turbinates, 179. 


